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PREFACE 


Authority  for  conducting  this  study  is  contained  tasically  la 
letter,  ENONB,  Chief  of  Engineers,  to  Consmanding  Officer,  Engineer 
Research  and  De'^elopment  Laboratories,  3  J'Jae  19^8,  subject:  "Pat¬ 
terns,  Camouflage  Clothing,  Project  8-31-02-OOi) ,  Approval  of  Mili¬ 
tary  Characteristics  and  Authorization  of  the  Project."  (Project 
8-31-O?'0Oi*  was  superseded  by  Project  8-31‘02-10i*. )  Copies  cf  the 
authorizing  letter  and  project  card  are  included  in  Appendix  A, 
Exnibit  1.  Specific  direction  regarding  this  phase  of  the  project 
is  contained  in  the  following: 

a.  Letlrr,  BNGNF,  Cnl‘f  of  Sngin'^ers,  to  Chief,  Army  field 
Forces,  18  December  1980,  subject;  "Personal  Camouflage  Requlre- 

snts,"  with  ?  indcrsements  (Appendix  A,  Exhibit  2). 

b.  X.“tttn  .  GrJPCG  h?l,  President,  Arny  Field  Forces  Board  No. 
3.  th-vugh  Chief  of  Army  Field  Forces,  tc  Department  of  the  Army, 

D('  Ncvp-lor  19 '2.  subject:  "Ensembi" ,  Hei-Wet"  (Appendix  A, 

Ex]',ibit 

0.  Lettei.  SNGNF  (G/3-.31-02- CCt ) ,  Cnlsf  of  Engineers,  tc 
Ccusaniing  Officer,  ERDL,  3  J'-ine  2983-  subject;  "Camouflage  Hot- 
Dry,  Hct*Wet  Ur. !  forms, '*  with  1  inclosu'’e  (Appendix  A,  Exhibit  **). 

d.  lette-,  ENGNF  (E-8.  .ll-CP-OOf*) .  Chief  Of  Engineers ,  to 
Corma.'.dinr  Offlcor ,  pmu,  1  July  1983..  subject  -.  "Uniforms,  Hot-Wet 
and  Hct-’Jry  Jliratcs"  (Appendix  A,  Exhibit  8). 

p.  i:--*  Ind,  ENGNF  (G/02-OC*0,  Chief  of  Enctin-.ers,  to  Command- 
i,-.g  Officer,  FFtr-l.  r.o  letter,  mtl-L'  8-3i-02.00u,  EHDL,  to  Chief 
ofFngineero-  I'-  Cctcbe.r-198  3'  subject.:  "Equipment,  Supplies,  and 
Ser  ':o'.;.s  fo'  Fnr.n-.u  Cnmoufisgc  Tests"  (Appendix  A,  Exhibit  6). 

The  s‘-;ijy  vas  cmducti  d  in  two  pa.rt.'\,  with  the  field  work  ac¬ 
complished  by  twe  te>^t  teams  under  the  active  direction  of  Jchil  H. 
Hopkins.  Tl.*'  tcamr.  were  cc'np-.-''“d  cf  the  follovi:jg  additional 
periV'i.nel 


Hot -Dry  Phase 

Joseph  F.  Hannigan,  Special  Camouflage  Frcjecta 
Secticn,  Cemcuflage  Ilranr.h,  EHDL,  Physicist, 
ant  tent  engineer. 

.Tohr  P’.tsey,  Lt,  CE,  The  E^nRineor  Scbcol, 
obaer''er . 
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Albert  Oaudre&ult,  Tcohnlosl  rhotogrftphio 
Branch I  £RDL»  photographer. 

Prederlok  M.  Kirby,  Transportation  Branoh, 
EEffiL,  driver. 

Six  enlieted  men  from  2HDL  and  Yuma  Test 
Station,  drivers  and  models, 

3ir  Hubert  Wilkini,  Offioa,  QuartaraaBtar 
OenQral,  iialion  and  advisor. 

Hot -Wet  Phase 


Edward  J.  Bierly,  Conceadment  Section, 

Camouflage  Branch,  SHDL,  Camouflage  Specialist, 
assistant  test  engineer. 

Sldn«y  L.  Feldman,  Teohnioal  Photographio 
Branch,  ERTL,  photographer. 

Eiglit  enlisted  men  from  local  consnands, 
drivers  and  models . 

Sir  Hubert  Wilkins,  Office,  Quartermaster 
General,  liaison  and  advisor. 

The  following  persons  visited  the  test  team  to  oboerve  portions 
of  the  study  during  its  progress: 

H.  T.  Mathews,  MaJ,  AFP  Board  No.  3  (Desert  and  Panama). 

H.  S.  Tye,  MaJ,  AFF  Board  No.  3  (Desert). 

T.  L.  Bailey,  0Q^10  (Desert). 

Rob  '.•t  Woodbui-y,  OC-tO  (Panama) , 

During  the  course  of  the  stuly,  liaison  was  maintained  between 
the  ERDL  test  team  and  the  Quartermaster  Field  Test  Teamo  at  Yuma, 
Arizona,  and  at  Fort  Sherman,  Canal  2one.  During  the  hot-dry  phase, 
dully  contact  with  Dr.  Goddard  and  Capt  Reed  of  the  Quartermaster 
Test  Team  was  maintained  through  the  Engineer  Teit  Team  Headquarters 
at  Yuim  Test  Station.  While  at  Fort  Sherman,  the  test  team  main¬ 
tained  liaison  on  s  dally  basis  directly  witJi  Capt  Reed. 

In  addition  to  the  above  personnel  directly  engaged  in  this  study, 
general  support  was  obtained  from  Yuma  Test  Station  and  Headquartere, 
US/J^CARIB,  and,  in  paj'ticular,  from  the  Engineer  Te»t  Team  under  Mr. 

Uhl  and  the  Jungle  Warfare  Training  Center  under  Lt  Col  Stutler. 
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St.-MMA?/ 


This  report  covers  that  portion  of  a  1953  Investigation  of  pat¬ 
terns,  coloration,  near  infrared  reflectance,  and  fiuorescanoa  to 
detrmine  the  military  advantages  of  any  specific  camouflage  colora¬ 
tion  for  hot-dry  and  hct'=wet  lerraina  when  applied  to  combat  uniform 
eneemblsi  in  particu'..'  The  report  is  being  published  at  this  time 
as  a  matter  of  hvato."''"al  and  penirul  interest  and  as  a  result  of 
recent  reneved  Intereut  by  the  Arrr^^  in  the  area  of  protective  con¬ 
cealment  of  Individuals.  The  data  and  findings  contained  herein  to¬ 
gether  with  previous  ond  allied  work  in  this  and  other  types  of 
world  terrains  and  envl ronments  formed  the  basis  for  recoranendations 
made  in  1953  to  higher  hce  iquarters  Those  recomraendatlons  have 
been  implemented  wherew'  pooslbio.  The  work  resulted  from  a  recom¬ 
mendation  by  Army  Field  Forces  Board  No.  3  *Siat  a  single  hot  weather 
combat  uniform  was  ade'juate  to  meet  the  needs  of  the  Field  Army.  In 
1951,  a  series  of  sti-dics  conducted  locally  and  In  the  Southwestern 
United  Stater,  had  established  ceioratiens  which  were  recommended  for 
the  hot -wet  and  hot-dry  uniform  ensembles.  These  1951  studies  and 
their  results  wore  based  upon  assumptions  challenged  by  this  Army 
Field  Forces  Beard  No.  3  action  further,  Information  regarding  the 
need  for  special  coloiui lens  for  loud  carrying  equipment  was  required 
to  complete  the  camoufiup'’  recomrendatlohi  with  regard  to  combat 
uni formn 

The  study  consirtfd  of  a  series  of  live  model  observatlone  con¬ 
ducted  In  sites  located  It.  the  Southwestern  United  States  and  In  the 
Panama  Canal  Zor;i' .  These  ebserva*  tons  compared  the  thresholds  Of 
detectior.  and  ' !.e  relative  ccnsplcuo'-onese.  of  the  whole  and  various 
individual  {.'orticr.s  of  co:rh,at  uniform  ensembles  In  four  primary  ■ 
color,s--Khakl  No  1,  Tan  11?,  Gr:-en  li6,  Olive  Grc'^ri  107.  An  addi¬ 
tional  nerl'*';  of  experimental  pa'torned  and  colored  uniforms  vera 
observed  In  P.'immn 

The  report  concludeo  that* 

a.  There  is  a  significant  military  advantage  gained  from  the 
use  of  tan  coloration  In  hot -dry  terrains  deaerte)  and  from  the  use 
of  green  coloration  In  het-wet  tropical)  areas. 

b.  Light  tan  coloration  ,an  exemplified  by  the  Khsiti  No.  1 
and  Tan  11?  colors  used  in  these  tests)  provides  significantly 
superior  camouflage  over  green  and  olive-drab  colors  for  combat  uni- 
foi-ns  to  be  used  in  desert  (het-dry)  and  eemideeert  terrains. 

c.  Medium  dark  yellow-green  coloration  (as  exemplified  by  the 
experimental  summer  temperate  color  t?!  Code  RPS-1,  Olive  Green  107, 
and  Green  116)  provides  significantly  superior  conoufiage  over  the 
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tan  and  khaki  colors  for  combat  uniforms  to  be  used  in  tropical 
(hot-wet)  terrains. 

d.  !I5ie  experimental  nylon  flock -patterned  uniform  was 
superior  in  cacouflage  effectiveness  to  all  others  with  which  it 
vag  compared  in  the  Panama  Cauial  Zone. 

c.  The  superior  camouflage  effeotiveneas  of  the  Ortcn; 

Code  RPS-1,  over  the  solid  shade  colors  with  which  it  was  compared 
was  sufficient  to  warrant  its  adoption  as  coloration  for  hot-wet 
combat  uniform  ensembles . 

f.  If  worn  outside  the  Jacket,  body  armor  requires  special 
colorations  matching  those  recommended  for  the  uniform  for  signi¬ 
ficant  camouflage  effectiveness  to  be  retained. 

g.  Light  tan  load  carrying  equipment  and  small  ausiliory 
equipment  carried  by  the  Individual,  while  not  conspiauous  except 
at  close  range  (under  600  yards),  provide  additional  aaraouflage 
worthy  of  consideration  for  use  with  hot-dry  uniform  ensemblas, 

h.  There  is  insufficient  additional  camouflage  gained  to 
warrant  special  coloration  other  than  Olive  Green  10?  for  load 
carrying  equipment  and  other  small  auxiliary  equipmsnt  carried  by 
average  tixjops  In  tropical  (hot-wet)  terrain  . « 

i.  The  burlap  helmet  cover  in  colors  ''o  sistoh  the  respective 
uniform  with  which  worn  !■;  significantly  superior  to  other  types 
with  which  it  was  compared. 

J.  The  Teui  112  coloration  la  superior  to  Khaki  No.  1  in  hot- 
dry  terrain  at  ranges  over  300  yards;  the  opposite  is  true  under 
300  yards,  but  the  advantage  is  slight  In  either  case. 

k.  Although  the  spr^  can  colorant  is  cepabls  of  perfoming 
its  camouflage  mission  adequately,  it  is  unsuitable  for  field  us# 
in  ito  currei '  form. 

l.  The  use  of  face  paint  should  be  vigorously  taught  in  all 
units  being  trained  for  duty  In  heavily  follaged  terrain. 
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TAN  VERSUS  OMW  COLORATION  FOR  COHBAT  UNIFORMS 
IN  HOT -DRY  ATJD  HOT -WET  TERRAINS 


I.  INTRODUCTION 

1.  Subject .  This  report  covers  that  portion  of  the  inveeti- 
jtetlon  under  ri'oject  0-31*0?-00i* ,  "Pettarne;  Cfirnoufliige  Clothing," 
which  VBfl  conducted  during  19^)3  in  the  Southweetern  tTulted  States 
and  the  Panama  Canal  Zone.  This  study  vas  conducted  for  three 
purposes : 


a .  Tc  determine  the  degree  of  military  advantage  gained 
from  the  use  of  specific  coloration  for  combat  clothing  in  hot-dry 
and  hot-wet  terrains. 

b.  In  the  event  that  a  specific  color  is  found  signifi- 
eantiy  superior,  to  determine  the  degree  of  advantage  gained  from 
the  use  of  this  color  In  lieu  of  standard  Olive  Oreen  or  other 
colors  for  auxiliary  personnel  equipment. 

c.  Tc  evaluate  the  colorations  previously  recommended 
for  hot-wet  and  hot-dry  areas, 

2.  Background  and  Previoua  Investigation.  This  report  ooverc 
one  phase  of  a  project  begun  as  an  investigation  of  colored  patterns 
and  infrared  reflectances  to  determine  the  camouflage  potential  of 
these  elements  for  application  to  the  combat  unlfonn.  Conferencaa 
between  personnel  of  the  Corps  of  Engineers,  Quartermaster  General, 
and  krr^’  Field  Forces  revealed  a  presjing  requirement  for  a  detenai- 
nation  of  colors  and  refloctances  ^'r  a  series  of  now  combat  uniform 
•noemblso  and  auxiliary  personnel  equipment  being  developed  by  t))« 
Quartermaster  Corps.  Theso  conferences  also  led  to  searching  Ovalu- 
ations  of  the  moot  fvuidamcntal  aspects  of  troop  camouflage  and  even¬ 
tual!''  to  a  set  of  general  principles  supported  by  QCAJTi^  Funda¬ 
ment  I  to  theso  principles  aro  tv.’o  aspaTiptions :  first,  that  oven 
imperfect  concealment  provides  a  military  advantage  and  second,  that 
a  coloration  match  tc  the  terrain  is  an  aid  to  concealment.  These 
assumptions  ar.d  prlnclplos  remained  unchallenged  throughout  tho  sub¬ 
sequent  studies  conducted  locally  with  I'cgard  to  coloration  for  live 
foliage  terrains  and,  in  the  Southwestarn  Uhited  States,  with  regard 
to  coloration  for  the  hot-dr>’  terrains.  The  hot-dry  studies  ver® 
conducted  in  19';l  by  a  field  test  team  and  were  designed  to  obtain 
data  upon  which  to  base  a-U  optimum  coloration  choice  for  combat 

1.  Letter,  Chief  of  Engineers,  to  Chief,  Army  Field  Forces, 

10  Dec  I95O;  subject;  "Personal  Camouflage  Requirements"  (para¬ 
graph  6),  with  Ist  Indorsement  (Appendix  A,  Exhibit  2). 
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.,a?.form  snsambl®e  being  davaloped  by  the  Quartamaster  Corps.  While 
thase  studies  were  extensive  and  detailed,  they  did  not  attenspt  to 
prove  or  disprove  the  i-und&mental  assumptions  which  it  was  thought 
had  been  firmly  established  by  time  and  experience.  However,  AFF 
Board  No.  3  chadlenged  these  assumptions  in  Noveaflser  1952  by  recom¬ 
mending  that  a  requirement  be  established  for  a  single  hot  weather 
uniform  in  lieu  of  the  two  uniforms  (hot-dry  and  hot-wet)  ‘‘^on  i-Mer 
development,'^  As  a  result  of  statements  by  00^0  and  OOS  ©bjecting 
to  this  recorrsnendation,  a  meeting  was  h«M  at  the  Pentagon  on  14  May 
1953  under  the  auspices  ef  Col  W,  S.  Triplet,  Chief,  Developmont 
Branch,  R&D  Division,  ACofS  0-4.  At  this  time,  the  views  of  person¬ 
nel  of  AFF  Board  No.  3>  OQMG,  and  OCE  were  presented  and  an  agree¬ 
ment  was  reached  to  pursue  both  the  Quartermaster  and  Corps  of  Engi¬ 
neers  studies  to  their  conclusion.  As  far  as  the  Corps  of  Engineers 
was  concerned,  special  consideration  was  to  be  on  the  necessity  for 
coloring  load  carrying  equipment  to  match  the  color  of  the  uniform! • 
Subsequent  directives  as  shown  in  Appendix  A  were  received  from  DCS 
as  indicated,  and  the  procurement  of  equipment  and  personnel  and 
c.«.ardintttlon  with  Quartermaster  and  Amy  Field  Poroea  agencies  wae 
begun. 


II.  INVESTIGATION 

3-  Approach .  The  general  approach  consisted  of  traveling  to 
the  terrain  type  in  question  and,  by  a  series  of  observations  under 
'Slfforent  lighting  conditions  of  live  rriodels  wearing  uniforms  and 
equipment  ensembleo,  comparing  the  camouflage  affectlveness  provided 
by  the  colorations  in  question.  To  make  the  results  as  valid  ae 
possible,  a  variety  of  terrains  chosen  from  data  gathered  in  1951  as 
being  representative  of  important  terrain  types  throughout  the  world 
(Fig.  l)  were  used  as  test  sites.  Further,  ihe  observations  were 
recorded  Individually,  and  both  still  and  motion  pictures  were  made 
for  evaluation  throu^  that  detection  medium  and  for  illustrative 
purposes.  Th'*  types  of  observations  end  the  empheeis  were  neoesesr- 
lly  to  meet  the  peculiar  character  of  desert  versus  tropical 

areas . 


Advantage  was  taken  of  the  opportunity  to  extend  the  des¬ 
ert  test  program  undertaken  during  1951.  Threshold  vlelblllty  and 
identification  studies  were  carried  on  in  the  desert-,  and  the  spray 
can  field  colorant  was  tested  as  a  field  patterning  method  in  the 
tropics.  -Also,  in  Panama,  exxjerimental  pattems  developed  tarller 
were  ^ested  suid  compared  in  effeotiveness  to  solid  shades.  Finally, 

^TTet^teV ,  QNBCQ  1*2 1 ,  Proa ident ,  Army  Field  Forces  Board  No.  3? 
through  Chief  of  Army  Field  Forces,  to  Department  of  the  Army, 

26  November  1952,  subject:  "Ensemble,  Hot-Wet"  (Appendix  A, 
Exhibit  3)» 
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the  infrared  recommendations  prevlousli'  made  ware  checked  vith  in¬ 
frared  film  and  with  a  sniperscope . 

ToiroaJce  th®  findings  of  these  studies  available  at  tlie 
earliest  possible  date,  BWnmary  report®  were  written  inanadiately 
following  each  phase  and  forwarded  to  th*  Ohi*f  Qf  Englnssra  for 
action.  These  reports  are  contained  in  the  following i 

a.  Letter,  TECRD  MC  8-31-02-00^,  ERDL,  to  Chief  of  Engi¬ 
neers,  19  Ncv  1953,  subject;  "Report,  Conoluoione,  find  HecoKunenda- 
tions  Tan  Versus  Green  Coloration  for  Hot-Diy  Combat  Uniforaa," 

b.  Letter.  TECRD  MG  3-31-02-001*,  M)L,  to  Chief  Of  Engi¬ 
neers,  28  Jan  19'>'*i  subject'.  "Report,  Con'olusionBj  and  R«ccffi!n*nda*> 
tlonc  of  Orren  Versus  Tun  Coloration  for  Hot-Wet  Combat  Unlfoma." 

h .  Equipment.  Since  the  end  item  of  this  study  oonaietc  of 
specifications  cf  color,  reflectance,  and  pattern,  all  equipment 
used  is  consldcr*d  to  be  supporting-type  equipment.  For  clarity, 
however,  the  equipment  used  is  listed  in  three  categories: 

Transport.  Th©  transport  used  in  the  deaert  con¬ 
sisted  of  one  station  wagon  from  ERDL  and  one  l/li-ton  truciK  iMid  two 
V‘'*ton  trucks  from  Yuma  T-*®!  Station.  In  Panama,  one  1/L-ton  truck 
and  one  truck  obtained  through  local  command  were  used. 

General  Support  Equipment.  General  support  equipment 
consisted  of  p'-rsonnci  gear,  sniperscopes ,  photographic  equlptaant, 
and  supplier. 

Teat  Items.  Teat  items  to  be  cbsBrvfld  ooc9i«t<i4  of 
combtt  vu'iifo*m,'\  In  i‘o'’.r  colors  nuppUad  by  the  Quartermaster  Oorpo, 
together  vith  load  carrying  equipment,  body  armor,  and  helmet  oovera 
In  similar  colors  as  s!;own  in  Table  I. 


Table 

1. 

Teat 

Itema 

Observed 

Item 

Green 

11 6  Tan 

112 

Olive  Grean  10? 

khaki  Ifo.  1 

I) 

J 

D 

J 

D  j' 

. ^1. . - 

Uniform 

It 

't 

It 

1 

1*  1 

4  i 

*Ioad  carrying 
equipment 

1 

L 

2 

2 

k  1 

1  1 

Burlap  helmet 

cover  1* 

It 

L 

1 

k  1 

k  1 

Body  armor 

0 

0 

2 

0 

2  2 

0  0 

Key;  D  -  desert  J  ■  Jungle 


*  Included  auependers,  combat  pack,  canteen  and  cover,  cartridgio 
belt,  bandoleer,  entrenching  tool  and  cover,  and  first  aid  psioket 
and  caao.  (Itene  uoed  in  desert  field  colored.  Item*  ua*d  in 
Panann  precolored  by  Quartermaiter . ) 
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In  addition  to  the  items  listed  above,  in  Panama 
eight  experimental  patterned  uniforms,  one  experimental  foliage 
green  uniform  coded  RPS-1,  five  controlled  infrared  reflectant 
uniforms,  four  cloth  pattemed  helmet  covers  inolvdlns  Marine  Oorpe 
standard,  tvo  Olive  Qreen  107  sleeping  ^age,  tvo  two-nan  tenti, 

&  serlo3  of  colored  cloth  samplee  were  used  in  the  teeti  end 

observations . 

A  complete  listing  of  items  of  equipment  used  in  both  the 
dtaert  and  Panama  is  contained  in  Appendix  B. 

p.  Itinerary.  The  studies  were  conducted  in  the  field; 
therefore,  the  following  itinerary  of  act''vitie8  with  reference  to 
Figs.  ?  Through  It  will  provide  some  idea  of  the  soope  of  the 
activity: 

a.  It  May  1953  -  ACofS  0-t  conference  with  AFF,  0^0, 

and  OCE. 

b.  3  J'one  1953  -  OCS  directive  to  conduct  the  tests. 

c.  3  to  27  Jiuie  1953  •  Preparation  (tost  plan,  person¬ 

nel,  «iutprnent,  (*lo.)  ERDL. 

d.  2o  June  to  1  July  I953  -  Travel  to  Yuma  Test  Station, 
Yuma,  Arizona. 


e.  1  to  9  J'uly  1953  -  Preparation  of  equipment,  obtain- 
ir.;?;  T,raji?portaticn ,  checking  test  procedui-es,  training  of  team. 

f.  9  to  11  July  1953  '•  Travel  to  Palin,  New  Mexico. 

g.  11  to  It  July  1953  -  Air  and  ground  rcoonnaissanoe  of 
ares  to  Locate  site. 

h.  Jt  to  19  July  1953  *  Testing  at  Rio  Puerco  Site  north 
of  Highway  66  iO  miles  west  of  Albuquerque,  New  Mexico. 

i.  19  to  ?1  July  1953  -  Travel  fi'om  Albuquerque  to 
Marblip  Canyon  area.  Flight  to  Yums  Test  Station  to  report  progi’^es, 
Olotir  enUnted  men's  pay,  and  converaa  with  5J3  Teat  Team. 

J .  ?1  to  2t  July  19‘)3  -  Air  and  ground  reconnaiaoence  of 

Marble  Canyon  area  and  Monument  Valley. 

k.  ?t  to  28  July  1953  -  Testing  at  Marble  Canyon  Site, 

5  inllee  Bioulh  of  Navajo  Bridge  acroon  the  Colorado  River,  on  vest 
Bltie  of  Highway  89,  in  Northern  Ariiona.  Qiound  raconnaliiano*  of 
N®v«(ltt  a.nd  California, 
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1.  29  to  3^  July  1953  -  Tea®  travel  to  Ifuma  Taet  Station. 

m*  30  July  to  3  Aufisat  1953  '  Li&ima  vfit!i  ^smrtssmetss?. 

n.  3  to  5  Augu*t  1953  Travel  to  Uaoafit®?^  Galifoi^i^. 

0.  5  to  10  Augisst  1953  •*  Teatlag  at  Hoaaasnt  Sit®  on 

Hossjnond  Dry  Lake,  4  milea  iout'nesst  of  Boiasaond,  Cailferriia. 

p.  10  to  11  August  1953  -  Travel  to  Weitoorlandj 
California. 

q.  11  to  13  August  1953  -  Testing  at  Weatmorlaad  Sit®, 

12  mllsfi  north  of  Westmorland,  California,  I  mile  .,@et  of  Highvay  9'9, 

r.  13  August  1953  -  Travel  to  ?usb@.  Test  Station. 

a.  lU  August  1953  -  Turn-in  of  equipmant  and  mlmm  of 
personnel.  Preparation  of  Yuma  Tsflt  Station  report e 

t.  ll*  to  15  August  1953  -  Trawl  to  J*ort  Selvoir, 

Virginia. 

u.  15  August  to  30  October  1953  *  Analysis  of  data. 

V.  19  November  1953  -  Submission  of  sUEnmary  latter 
report  to  OCE, 

w.  1  September  to  15  October  1953  •*  Obtaining  background 
data  on  tropics,  Panama  In  particular. 

X.  15  October  1953  -  ERDL  request  to  OCS  for  auppliea 
and  aei-^ioes  for  Panama  teats, 

y.  5  November  1953  Directive  froBi  CCS  to  conduct  testo 

In  Ppnama. 

s.  5  to  25  November  1953  “  Preparations,  whipping  of 
matsrlal,  etc. 

aa.  25  to  29  November  1953  *  Trav«l  to  Albrook  AFB, 

Panama  Canal  Zone. 

bb.  29  November  to  b  December  1953  "  Pn^liml,nary  adailni- 
strative  preparstione  and  obtaining  of  roan  and  #qulpcft®nt. 

QQ.  b  to  17  Dooerabsr  I953  -  Testirig  in  Oi&aal  Sana  at  Fort 
Shert!^  and  vostem  side  s'angea. 


dd.  17  to  19  D*Oimber  I953  -  Pr«p»r»tlonB  for  r«tum, 

eo.  19  to  21  December  I953  »  Return  to  Fort  Selvolr. 

Virginia.  ' 

ff.  21  December  to  28  January  1954  -  Analyals  of  data 
and  preparation  of  summary  report. 

.  January  1954  »  SubmisBion  of  eujwnary  3ettar  report 


6.  Choiot  of  Teat  aitea.  The  previous  desert  work  in  I95I 
had  been  based  upon  rather  extensive  reconnaissance  of  the  entire 
.■■'/Outhwest .  The  vagaries  of  arid  and  semlarid  terrains,  however, 
caused  some  delay  when  an  attempt  was  made  to  revue  the  sites  pre- 
^■loucly  selected  in  I951.  Fortunately,  this  possibility  had  been 
iOrsseen  and  contractual  arrangements  had  been  made  which  provided 
for  the  contracting  of  local  flying  services  to  perform  aerial  r®» 
oonnaieeanoe.  Thee#  contracts  also  provided  for  aerial  photography 
of  tests  and  areas;  and,  in  one  case,  rapid  personnel  liaison  with 
the  Yuma  Test  Station  from  Albuquerque,  New  Mexico.  Figure  2  ahowa 
the  various  aerial  and  ground  I'econnaissance  made  to  find  test  sites 
suitable  to  the  purpose.  Such  sites  required  grazing  visual  rsuwea 
up  to  3,000  yards  end  of  varying  foliage  cover  and  color  to  encom¬ 
pass  terrain  types  found  througlaout  the  ’world. 

Hie  same  fundamental  needs  underlay  the  choice  of  sites  in 
Panama,  but  there  the  possibilitits  vrere  oonfinsd  to  the  Canal  Kone 
Sind  loofcfil  knowledge  vaa  atv^ilable  to  quiokly  th#  various  tro©« 

ical  terrain  types  believed  important  to  this  study. 

^M^V^-Ption  of  Test  Sites .  Desoriptlons  of  tlie  areas  ovei’ 
which  the  various  observations  were  made  ere  given  to  illuetrate  the 
relationship  of  the  various  areas  to  the  tests  (observatione)  do- 
fiorlbed  later  and  to  permit  the  results  to  be  related  to  forelmi 
of  nature. 

a,  Hot-Dry  Sites.  The  desert  test  sitee  aaleoted  v'are 
ao  follows: 


(1)  Yuma  Site.  The  Yuma  Site  (Pigs.  3  and  4)  >wa9 
eituatf.-d  Just  vest  of  Arizona  Highway  95  between  the  Laguna 
Mount* Ins,  the  Yuma  Test  Ctatlon  Access  Roed,  and  the  Engineer 
Teat  Tuazn  Headquarter?  and  ms  approximately  3  railei  by  road 
from  th.’it  Headquarters .  T}'.o  terrain  wag  generally  flat  and 
sloped  &vrdv!ally  up'.mrd  to  the  foot  of  the  Laguna  Mount&lae  la 
th®  bftokgroufjd-.  The  obsexnratlon  area  was  located  on  a  gmall 
rise  that  gav'd  excellent  visibility  to  the  mountains.  The  mak^t- 
ifflum  usftble  range  was  2,000  yards.  The  aui’faoe  oonelsted  of 
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saiid  and  graval  with  a  trace  of  vamieh  on  the  pebbles  of  un° 
disturbed  areas.  Foliage  cover  was  slight  and  was  concentrated 
along  the  washes.  It  consisted  mostly  of  creosote  brush  aver¬ 
aging  knee  high.  The  general  color  of  the  area  was  light  tan. 

(2)  Rio  Site.  Kie  Rio  Pueroo  Site  (Flge.  5 

and  6)  wae  located  10  milee  weet  of  Albuquerque,  New  Mexico, 
juit  north  of  Highway  66,  The  Bits  was  on  property  belonging 
to  the  Armijo  family  and  is  a  remaining  portion  of  an  original 
land  grant.  Permission  for  the  use  of  the  property  was  ob¬ 
tained  from  the  Armijo  family  prior  to  the  tests,  and  the  prop¬ 
erty  was  given  a  routine  inspection  by  a  representative  of  the 
Albuquerque  District  Engineer's  Office.  The  terrain  was  in  the 
nature  of  a  shallow  bowl  with  the  observation  point  located  on 
a  rise  at  the  foot  of  a  small  bluff  Just  .>ff  the  highway,  but 
shielded  from  view  of  traffic.  The  soil  around  the  observation 
point  and  other  high  ground  was  loose  sandy  material,  while  the 
bottom  land  which  the  itvodels  traversed  was  dry  and  sun-cracked- 
aluvium  deposited  undoubtedly  by  flash  floods  of  the  Rio  Pueroo 
River  which  flowed  Just  west  of  the  site.  The  fine,  light 
khaki  colored  soil  was  believed  typical  of  playa  surfaces  in 
general  and  was  selected  for  that  reason,  The  vegetation  vae 
eaant  and  low  and  oonnlstsd  of  widely  soattex’ed  meequlte,  bui'r 
sage,  and  some  grass.  Maximum  range  sxoeeded  3^000  yards. 

(3)  Marble  Canyon  Site.  The  Marble  Canyon  Bit# 

(Figs.  7  ond  8)  was  located  approximately  5  south  of 

Navajo  Bridge  on  Highway  89  in  Northern  Arizona.  The  obeejrva- 
tion  point  was  located  1/8  mile  west  of  the  highway  near  an 
abandoned  Indian  hogan  on  the  high  end  of  a  low  fan  lying  be- 
tween  two  arroyos  emptying  into  Marble  Canyon.  The  soil  was 
primarily  an  orange-red  sand,  Duo  to  j’eoent  rains,  the  area 
had  considerable  foliage  cover  consisting  of  tlie  usual  scat¬ 
tered  creosote  brush,  northern  sage,  yucca  plaiit,  emd  some 
grasses.  The  area  had  a  definite  greenish  tinge  at  long  ranges, 
but,  v.'hln  the  color  threshold  of  obeerved  unlfoms,  the  red¬ 
dish  sind  color  predominated.  This  site  was  the  most  extensi^’e- 
ly  foliated  of  all  in  which  a  full  test  series  was  carried  out, 

(■i)  Roeamond  Site.  The  Roiaraond  Site  (Figs.  9  and 
10)  was  located  on  Hos'a^rondTbry  Laks  appx'oslmately  15  miles  by 
road  from  Lancaster,  California,  and  t  miles  east  of  Rosamond, 
California.  The  lake  Is  approximately  It  miles  vide  north  to 
south  and  5  miles  long  east  to  vest  and  forma  an  almost  perfect¬ 
ly  flat  surface  completely  devoid  of  vegetation.  The  general 
coloration  of  the  surface  varies  from  a  light  khaki  to  a  deep 
orange -tan.  The  apparent  ooloratlon  continually  varies,  depend¬ 
ing  upon  the  relationship  of  the  viaver  and  light  oource.  This 
phsnomanon  is  exaggerated  by  the  textured  surface  which  reeults 
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from  tht»  clumping  of  the  dry  cUy.  Th«  soil  in  m  ftlkall  olsy 
and  has  &  hard  surface  which  will  support  heavy  vehicles.  This 
site  wae  chosen  to  obtain  maximum  uninterrupted  visibility 
coupled  with  typical  coloration  which  would  permit  the  nearest 
outdoor  condition  approximating  laboratory  conditions. 

(5)  Westmorland  Site.  The  Westmorland  Site  (Figs.  11 
and  12)  was  situated  about  12  miles  north  of  Westmorland,  Oali- 
forniat  ^  mile  west  of  Highway  ^9,  and  opposite  an  installation 
known  as  Kane  Spring.  The  area  was  cut  by  deep  gullies  un- 
noticeable  from  the  obcervatlon  point;  this  caused  the  models 
to  disappear  and  reappear  occasionally.  The  surface  was  a  mix¬ 
ture  of  sand,  gravel,  and  clay  hardpan.  The  color  was  gener¬ 
ally  light  ton  with  the  lighter  sketches  more  khaki  colored. 

The  vegetation  was  eparse  and  low  and  ooneiswed  almost  wholly 
of  araooote  bruoh  and  cagobruch.  The  general  appsaranoe  was 
believed  typical  of  large  areas  of  Africa  and  the  Near  East, 

The  maximum  usable  range  was  limited  to  8^0  yards  in  the  west¬ 
ern  direction  and  l,;,'0O  yards  in  the  northern  direction  because 
of  the  land  contour. 

(6)  Other  Desert  Sites.  Additional  single  observa¬ 
tions  and  photographs  were  made  in  areas  of  unique  interest, 
either  an  route  between  the  above  described  sites  or  in  the 
general  vicinity  of  the  sites.  These  unique  areas  Included 
sand  dunes,  thick  brush,  pavement,  and  rocky  surroundings. 

The  more  important  ixslnts  are  recorded  in  Fig.  2, 

b.  Hot -Wet  Sites.  With  the  exception  of  one  circumstance, 

the  observations  made  in  the  Canal  Zone  (Figs.  .13  through  I8)  did  not 
approach  the  ranges  experienced  in  the  desert.  Further,  ths  corrals- 
tion  of  hot -wet  terrain  tyqieo  had  no*  progreesad  far  at  th®  tim«  of 
thsee  teste  1  Therefore,  the  eelootion  of  test  sites  was  baead  on 
covering  the  goneral.izod  types  of  tarrains  to  be  enoovwtsrsd  in  hot- 
vet  ai-«a8.  The  terrain  types,  grouped  into  the  following  general 
headings,  wor'-  selected  after  discupsions  with  officers  and  onliatad 
men  of  the  .  vigle  Warfare  Training  Center: 

(1)  Short  grass  (representing  savEuma). 

(?)  Tail  grass  (representing  savanna). 

(3)  Tropical  cultivation. 

(t)  Mangrove  evamp. 

(^)  Second  growth  Jungle. 

(6)  Virgin  (big  tree)  forest. 


Ti(i,  10.  ftst  01t4.  ?opt  Jafrui^  pk)'top’«pls/ look 

Ing  north.  Bot;;oBt  Ptachi^oantlo  photo^r^^ph  of  soae  cie! 
abov«,  Closii  sorutiny  vlll  shov  tgirtfo  effvot  ca  fUr  ald«  of 
laks. 


STATE  HV.’y. 

rou---  ■iagHBBiiawwni<imitnmn«nmi 


jam  Fasfa. 
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Fig.  12.  Weetroorland  Tset  Site.  Topi  Air  view  of  gQnestil 
terrain  in  vicinity  of  Sita,  Bottom i  Ground  view,  leoklUQ 
northwest  from  observation  point. 


CaensJ.  ScEse,  sbcTiflzi^  loc&tlara  of  inset 
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Pig.  15.  Typical  higli  ground  in  th«  Psmcaa  Canal  Sone, 


Fig,  16.  Air  viev  of  Cha^res  lUvav  uGar  ita  laoutli,  alioving 
th«  Army  ftrry  landing,  Oraas  arta  ehovn  la  ov«r  6  faat 


Fig.  17.  Viav  of  Panama  Canal  vitli  grass  ar«6s  near  tbe  stram 
and  forest  beyond. 


Fig.  18.  lypioal  oloud  forest  in  Pansuaa  In  ths  vlolalty  of 
Chirtque.  Photogi'aph  by  Sir  Hubert  Wilkins. 


2'^ 

FiKuro  13  nhowB  th«  location  vhar®  obsarvation*  war® 
made  and  photographo  were  taken  by  Sir  Hubert  Wilkins  in  a  cloud 
forest  on  the  slope  of  Chirique  Mountain  following  the  oonolusion  of 
the  Canal  S^ne  testa, 

8.  Test  Methods.  The  studies  conducted  at  each  of  the  sites 
listed  above  consisted  in  general  of  observations  under  a  variety  of 
lighting  conditions  of  live  models  wearing  uniform  and  equipment  en- 
oembluo  noted  below.  The  observations  included  those  made  by  vlfuali 
photographic;  and  infrared  means.  The  hot-dry  and  hot-wat  tests  are 
listed  separately  because  of  u  difference  in  emphasis  and,  except 
for  the  short  grass  area,  because  the  comparison  of  detection  ranges 
ir;  Panama  was  found  to  be  academic  and  was,  therefore,  abandoned. 

a.  Hot -Dry  Terrains.  The  studies  in  the  deaei-t  con¬ 

sisted  of  a  series  of  observations  in  which  four  models  proceeded 
from  beyond  the  threshold  of  detection  to  the  observers  or  vice 
versa,  ujidertaking  a  variety  of  maneuvers  on  signal  to  permit  a  corn- 
par  inon  of  the  camouflage  provided.  Ranges  between  models  and  ob¬ 
servation  point  were  determined  by  a  l-meter  base  range  finder,  and 
communication  was  maintained  between  models  and  observers  via  trans¬ 
ceiver  radio.  There  were  three  series  of  comparisons  made  under 
front,  ride,  and  rear  lighting  conditions,  as  follows: 

(1)  Four  ijxjdels .  “ach  wearing  a  unlfonm  of  Tan  112, 

Khukl  1,  Green  116,  or  Oli  . oon  107,  with  helmet  and  auxil¬ 

iary  equipment  (lens  body  aniwr)  in  standard  coloration  (olive 
drab)  as  irmued  for  all  {Fig.  19)  > 

{?.)  Four  models  each  wearing  a  mUform  in  colors 
specified  above  with  auxiliary  equipment  including  helmet  cover 
(less  body  armor)  in  colors  matching  that  of  *he  uniform  (Fig.  20), 

(3)  Four  models  nil  wearing  Tan  lie  oolorsd  unifosms 
with  two  models  in  body  arrsor  and  auxiliary  aquipmant  in  stand- 
■'  d  coloration  (olive  drab)  as  issued  and  models  in  body 
ar^.or  and  a'ixlliary  equipment  in  Tan  112  to  match  the  uniforra 
(Fig.  ?1). 

The  observation?  of  the  individual  observers  were  ro- 
corded  on  test  record  forms,  a  sample  of  which  is  shown  in  Fig.  22. 

This  form  provided  for  the  recording  of  rangae  at  which  tha  observer 
detected  each  model  as  an  object  when  standing  still,  valliing,  and 
prone.  The  form  alao  provided  ibr  the  recording  of  those  ranges 
where  each  nvadei,  again  in  three  attitudes,  was  recognised  as  a  manj 
those  ranged  where  a  color  (chromatlcity)  difference  and  color  iden¬ 
tification  were  determined;  and  finally,  those  rauigea  wnere  the 
packs  and  other  auxiliary  equipment  v-rs  detected.  On  the  reverse 
side  of  the  form  was  a  series  of  quest; ’'ns  ;o  be  answered,  vliere 
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;c#JKT6“  r«f»r  to 
•CMthlas  Moa  uttloh  !• 
detoralnod  to  b«  forsl^ 
to  the  oetuniX  terreln,  not 
necetearlly  ISoDtiflable 
■ocethinc  vhlob  oea  repeat^ 
be  redltoovered  after 
tlMifhere,  jf 


"■MHBSN*  »  Mtei  WMl)  mA 

'eitiisr  or  voutofi 

OoosbA  tto  otesmr  ^ro  se  ii^t&ca 
It  Atso»nitO)«  tty  tto  eOcarvor* 

"tCAUEZKa*  -  Smi  KOdel  ereot  wtUttng 
^comia  to  the  line  of  eiojht  of  the  obaQ.  er. 
"TROW  •>  Ualeoe  notoA  otherwletj  BsteX 
tlylag  peireedloular  to  llae  of  el|^t  of 
me  obeerver. 

\  n>le  portleo  of  ohort  for 

\  seoordiao  toot  Gonditteoa. 


ftiat  ren^e  where  the  ehapt,  aotloo 
of  erne  or  lefi,  eta.  poeltlwaly  identify 
the  obeerved  object  a«  hwaka  and  would  not 
be  Bittohen  by  you  for  •  fence  or  other 
thia«. 


Model* 

>4^Pfa<>atal  suD  ^itlOB 
11  ia  referoBN  to  teet 
[  I  Obeemtioe  polat 


CfiCaged  to  dletiivcuithsd  and  identified. 
Dittia(ulthed  to  rofer  to  that  ronae 
that  the  cbrosaticity  of  the  uaiforae 
con  be  dotersioed  as  InflueDoed  by  fore* 
knowledge , 


That  roaae  w{;gr«  the  load  corrylna 
equipment  con  be  seen  os  such,  l.e., 
canteen,  (»rtridce  belt,  etc. 


fortlool  jua  {ioettioo  iJt 
^fereaoe  to  teet 


9tet«  refar  o,  aodel 

&t^>er  boubtlae  nlw^  iVui) 
lesV  to  rl^t  to 
idectlfiofttioD  kftsr  toot  rua 
vlth  uaifes®  recorded  et  tap 
of  \a^r  ite«c> 
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FlMi*  Ufvtit'  &U  QtMkilunct 


I.  Utot  do  osiutdar  vims  ttu*  fastor  vliioh 

dttaoiion  of  the  eedtXa?  (aovaaect,  shliio,'  ato.) 


ptsJiliiVei  jvur  ieitiai 


2.  As  a  rlflesjin,  whtoti  of  t&s  ltcf«w  obgamd  vauld  you  oonsidir 
Tbs  b*8t  tartot  Tha  poorast  torgat  No  dirfeoonM 

* 

3i  As  ft  i>«ault  of  this  slncU  ebsomtien  !  aauld  ssUot  «elor«ti(sn  fs?  Ms 
folloainfi  itsBS  Si  ihawDi  ('Colors  05»?j  0Q»107(  7wi»llfi,  0r«on«U6,  aat'i) 

Jtoifom 
Pack 

Body  Anwr 
Bait  4  Suspandars 
Rifle  Cover 
Helaet  or  Hel«»t  Cover 

ij.  I  w3uld  prefsp  to  hsva  the  vabbln^  ■’nd  pttak  tha  tom  oolor  a*  tfea  wilforsi 
j;.  Vet  Wo  2_,  $^Alite  bo  dirfama® 


Color  Ctolea 


S  As  a  resvilt  of  this  obsamtion  1  vould  ooooluda  thstt 

a.  A  hol»3t  oovor  1«  desirable  . . . 

The  Marine  Corps  types  are  pra<ferred  ................ 

0.  No  holoset  cover  is  nacesoaiy  — ..-..-.-.-.t 
J.  Thera  Is  no  signifloont  difference  batvean  tJia 
fitriri#  #n3f  axparlmcntsl  types  of  helaet  cover  froe,  s  conoealMcnt 

viewpoint . . . . . . 

a.  Tile  eapsrlBental  type  is  ps'efarred  ................... 

f,  Tha  hoJnet  without  cover  but  proparly  colored 
provide?  sufficient  csiWuflsAe  ................................... 

s.  Ilis  body  srawr  rooulret  spool fl«  dassrt  aoloration  •• 
h.  A  rifle  cover  1*  desirable  .......................... 

r.  A  rifle  cover  Is  not  necessary  — . . . . . 

J.  The  ooa'oet  pack  s'equlrvs  epociflo  desert  coloration  • 
U,  Tha  i\uip«nderi  A  rifle  belt  requlra  speoifio  desert 
oolomtlon  — ............................................... 


6,  As  a  soldier  in  an  attaoH  on  this  OP  under  tn«  ooudltiona  of  this 
observation  I  prefer  to  be  In  a  unlforts  of  ..  oolor  with  wabblnu  and  peoK 


7t  hssvarkB  and  fluagastlonsi 
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approprlAtSf  plus  c.  rQiDKrks  sp&oo  for  oeRswnt  on  polnti  not  othsr- 

wise  covered. 


The  observers  did  mot  know  which  of  the  three  tests 
was  to  be  nm  or  the  order  of  ensembles.  "Rie  observers  were  given 
a  general  direction  in  which  to  look  and  were  told  when  the  models 
had  begun  their  approach.  Both  an  automatic  calling  out  of  ranges 
at  each  100  yards  and  a  range  given  only  when  requested  ware  used 
as  methods  of  informing  the  obeervars  of  the  models'  ranga.  To  pre- 
vant  influaiiclriA,  no  convarnatlon  bstwa«n  obeemrs  wai  parmlUsd 
during  an  observation.  Tha  models  were  instructed  by  radio  to  walk 
laterally,  kneel,  lie  prone,  etc.,  at  various  distance  ranges  euid 
every  100  yards  up  to  1,000  yards. 

A  typical  observation  was  conducted  in  the  following 
manner;  The  models  were  transported  to  a  point  beyond  the  threshcld 
of  detectability,  dressed  in  one  of  the  ^9ts  of  unlforma  and  equipage 
listed  ttbov«,  and  inupoctad.  Meanwhile s  the  obHirvera  arranged  them* 
nelvee  ao  nhowji  in  Pig.  S3,  ujjper  right,  and  filled  in  the  prelimi¬ 
nary  data  on  the  record  form.  The  radio  operator  checked  with  the 
models,  and  the  range  finder  was  made  ready.  When  the  models  were 
ready,  the  chief  model  called  the  observation  point;  if  the  obser¬ 
vation  point  was  ready,  the  models  were  directed  to  begin  their  ap¬ 
proach.  Range  was  not  given  until  an  observer  asked  for  it,  but 
thereafter  the  range  was  given  orally  by  the  range  finder  operator 
at  each  ICO  yards.  (Ranges  under  ^00  yards  were  paced  and  marked  at 
each  100  yerdn.)  The  models  were  instructed  In  maneuver  until  infor¬ 
mation  required  was  obtained.  The  Identity  of  the  modal's  color  en¬ 
semble  was  recorded  last  since  the  observer  was  Initially  denied  this 
information  purposely. 

Night  observation.s  were  conducted  at  two  sites --Marble 
Canyon  and  Wf  ctmcrl'jund.  The  models,  dressed  aa  indicated  in  subpara¬ 
graph  a(?)  above,  were  required  tc  walk  away  from  the  ebasrvars  until 
they  oo’uld  no  iong.'r  be  detected,,  then  directed  tc  return  to  the  ob- 
uerver-.,  Rangen  v-re  determined  by  pacing  and  oral  request.  In  thie 
oboe  'etion,  the  models  were  used  singly  rather  theui  as  a  group. 

Figure  ?.U  is  provided  to  present  a  pictorial  idea  of 
the  complexity  of  the  problem  eind  to  indicate  whj'  a  study  of  this 
sort  i^  by  nature  regulated  to  a  broad  treatment  within  he  time  and 
importarice  allotted  to  such  an  endeavor.  Because  of  inheiv  '.t  varia¬ 
bles  occ'.u'ring  in  the  field,  the  findings  can  be  expected  only  to 
give  Indicative  rather  than  quantitative  results. 

b.  Hot- Wet  Terrains.  The  thre.,  basic  teats  or  observa¬ 
tion  sequencee  described  for  i.he  hot-di’y  terrains  were  repeated  in 
Panama  except  tha-;  two  additional  models  were  available  to  pemit 
the  eval'jatlon  of  pactemed  and  RPS-1  green  colored  uniforms 


VALID  COMPARISON  OP  RESULTS  UNDER  ANY  DP 
A80V!C  MgADiNCft  (OP  PANICS  PCCONDED) 
requires  that  OtNER  VARUBLtS  St  ZQmflQ 


Fig.  2^*.  Jiajor  varlablsi  iiiber«nt  la  dasort  color  etulit*,  1953 


(Fig.  23).  No  attempt  wao  made  to  evaluate  or  record  the  detection 
ranges  during  these  tests  since  they  were  extremely  variable  and  of 
no  real  significance  in  these  highly  vegetated  areas.  The  problem 
was  primarily  one  of  relative  conspicuousness,  i,«,,  9ye»oatQhin« 
contrast.  !Ih9r®f©rt,  th#  findlnga  vfirt  baaed  upon  an  objtctiW# 
tnalyeli  of  th«  order  of  conapicuouaneas  and  a  BUb^aotlva  dudanant 
of  the  degr«9  of  advantag9  or  dieadvantagt  gained  by  variou*  oolor- 
ation  combinations.  At  each  test  sitsj  both  attaok  and  defenslvs 
attitudes  were  assumed  by  the  models.  These  attitudes  included 
route  march;  approach  by  walking,  creeping,  and  crawling;  and  con¬ 
cealed  and  unconcealed  stationary  positions. 

In  addition  to  the  above,  the  procedure  for  recolor- 
ing  and  patterning  a  u^iiform  in  the  field  with  an  experimental  spray 
can  colorant  (Fig,  26)  wao  explored  at  Battery  Pratt  and  near  Mlra» 

1 lores  Lake  on  the  west  side  of  the  Canal  with  observations  made  in 
both  places  to  compare  the  treated  uniform  with  the  other  uniforms. 

Both  day  and  night  observations  were  made,  and  photo¬ 
graphs  were  taken  (through  the  sniperscope)  of  the  uniforms  used  in 
the  above  described  tests  plus  a  set  of  five  test  uniforms  of  vary¬ 
ing  infrared  reflectance,  an  shown  in  Table  11. 

Table  II.  Infrared  Reflectance  of  Test  Uhiforme 


(ini  form 

Photo  Reflectance 

IR  film  w/Wratten  25  filter 

Sniperscope  Reflectance 
w/2540  filter 

75  S 

10.2 

11.4 

100  S 

12.6 

13.8 

150  S 

17.5 

19.6 

200  S 

t 

25.6 

250  S 

26.0 

32.8 

The  photography  through  the  sniperscope  was  accom¬ 
plished  in  tb  following  manner;  A  mounting  devised  by  the  Camou¬ 
flage  Branch  was  used  to  mount  a  hx3  speed  graphic  camera  to  the 
rear  of  the  sniperscope  from  which  the  rear  ooulai’  lens  had  bean 
removed.  A  3''*mlllimeter  focal-length  lens  with  as;  affaotiv®  aptr- 
ture  of  approximately  3'3  was  uoed  in  the  camera.  This  permitted 
the  direct  recording  of  the  phosphor  surface  of  the  image  tube  with 
a  resultant  image  magnification  of  approximately  eight  tiroes.  To 
obtain  enough  illumination  to  record  an  image,  a  OE  Photoflaeh  TK  50 
photographic  flash  bulb  with  a  total  I’ated  outp’'t  of  9,hOO  lumen 
seconds  and  a  peak  of  5>200,000  lumens  was  flashed  in  a  chrome  photo¬ 
graphic  reflector  from  a  distance  of  15  to  30  feet  from  the  models. 
The  reflector  was  held  by  a  parson  lying  on  the  ground  in  front  of 


1»2 


and  in  line  with  the  onipersoope.  A  Written  89  filter  over  the  oh® 
Jactive  lcnt5  of  the  snipereoope  pomittad  only  the  Infrared  radia¬ 
tion  to  reach  the  image  tube.  Figures  27  and  28  show  the  system  in 
detail. 


c.  Photographic  Coverage.  Photographic  coverage  of 
these  tests  Included  l6-railllme ter  Kodachrome  motion  pictures; 
panchromatic,  infrared,  and  color  aerial  and  ground  itill  photo¬ 
graphs;  and  35-n'illimetor  otereopair  odor  photographs  of  rftany 
phases  of  the  tests  and  terrain  of  special  interest.  In  addition 
to  the  sites  listed  in  paragraph  7,  coverage  of  static  observations 
were  made  of  the  models  in  sand  dims  west  of  Yuma,  Arizona;  in 
thick  brush  10  miles  north  of  Adelanto,  California,  on  Route  395; 
and  in  the  vicinity  of  Vermellion  Cliffs  Court  on  Highway  89  in 
Northern  Arizona. 

9.  Test  Results.  The  teat  results  are  presented  in  summary 
fora.  Tabulation  of  the  recorded  rangss  taken  fi'om  the  test  reooi'd 
forms  are  to  be  found  in  Appendix  C,  Tables  VII  throu^.  XXII. 
Spectraphotometrlc  reflectance  and  chromatlcity  data  are  presented 
in  Appendix  D,  Figs.  oO  through  bt . 

a.  Hot-Dr^'  Terrains  ■  A  sumnar'/  tabulation  of  tha  tests 
conducted  at  the  four  pri!r.ary  cites  is  presented  in  Fig,  29.  Fig¬ 
ures  30  through  38  depict  the  results  of  the  threshold  tests.  Tha 
reeulta  are  presented  in  photographic  form  to  provide  a  visual  com¬ 
parison  of  the  various  ovorail  effects  of  lighting,  modal  attitude, 
6ito,  and  color  combinations  upon  detectability  of  peraonnal.  Whan 
this  data  is  used,  it  is  important  to  bear  in  mind  that  the  range® 
obtained  thro'jgh  these  tests  are  indicative  of  relationships  emd 
are  not  quantitative  except  within  a  single  observation  sequence. 
These  ranges  are.  therefore,  to  be  taken  os  generalizations  only, 
since  th?  observations  were  made  over  limited  terrain®  by  a  r-ela- 
tively  few  -peroons  possessing  considerable  foreknowledge  and  with 
atmospheric  attenuation  (vinibl lit y)  oondilion*  uncontrolled  axospt 
In  ft  broad  vt\y.  One  important  aspf’ot  which  lo  not  indicated  by 
these  diag  ’.:nu  is  the  relative  oonop.louity  of  the  color  eneemblefi 
tested..  This  a.spect  la  covered  under  subparagraph  9^(7). 

( ), )  Detection  as  Objects  Foreign  to  the  Terrain . 

Die  result.s  of  threshold  detection  and  identification,  Blocks 
and  il  on  the  test  I'ecoid  form,  are  shown  in  Figs.  39  through 
‘hi.  Of  tho  six  bar  graphs  presented,  two  are  devottd  to  aaoh 
of  th-e  three  test  soriea  in  order.  The  diagra.-ns  ai'«  divided 
into  thrae  main  sections:  standing,  walking,  and  prone,  with 
the  kneeling  attitude  Indicated  fo^-  the  tests  at  Koi’ble  Canyon 
Site.  (The  foliage  cover  was  00  high  at  Marble  Canyon  tlxat  ef¬ 
fective  observation  of  the  prone  attitude  was  denied.)  These 
cections  are  further  divided  into  the  three  lighting  conditions 


widt?i'  whioh  th«  tcHtts  w«r8  ruti  jwid  thaun,  in  turn,  into  the 
uitea  and,  finally,  the  uniform  oolor  eneembles  tested.  Saoh 
vertical  bar  representing  one  particular  uniform  depicts  at  the 
top  the  farthest  range  recorded,  and  at  the  top  of  the  cross- 
hatched  portion,  the  range  at  which  all  obeervers  made  their 
detection.  The  average  detection  range  for  each  bar  is  denoted 
by  the  heavy  bar. 

Even  ournory  examination  of  thoae  charts  raveals 
that  there  ie  an  advantage  In  the  light  ooloro,  Khaki  and  Tan. 
More  careful  study  ijidicates  that  this  advantage  is  increased 
under  conditions  that  permit  extreme  uninterrupted  observation 
as  found  at  Rosamond  Site.  Where  lower  visibility,  hot  unstable 
air,  cloud  shadow,  foliage,  rocks,  etc.  aid  in  concealment,  the 
detection  range  average  Is  lower  and  the  differential  or  advan¬ 
tage  is  generally  lower.  Without  vinibiiity  data,  overall  oom»> 
parioon  of  the  tmt  'lerie-i  is,  not  too  valid.  Two  points  stand 
out  no  imporiiint,  however.  Th'^  firot  in  that  the  advantage  of 
the  tans  over  the  dark  olive  colors  was  more  pronounced  in  the 
second  test  than  in  the  first.  The  additional  camouflage  af¬ 
forded  by  the  treatment  of  the  helmets  and  load  carrying  equip¬ 
ment  is  believed  to  have  produced  these  results.  The  second 
point  in  that  ur.der  the  cb.servation  procedures  used  in  these 
tests  the  detection  of  one  model  by  the  observer  so  enlmneed 
the  detection  of  tjir  others  that  even  small  differences  of  Se° 
te.':tlon  threnliold  indicated  in  resoxHu  of  Test  Series  No.  1  and 
,?  are  signifio'int  from  ii  practical  view,  A  oompariBOn  of  ovgr» 
all  thresholds  from  Test  Scries  No.  1  asid  2  and  from  Test  Series 
No.  3  are  convincing  proof  of  this.  The  fact  that  all  models  in 
Test  Series  No.  3  were  in  tan  made  the  initial  detection  of  the 
group  much  more  diffJcul*  even  with  dark  body  armor  on  two  of 
the  models.  The.'-.  lndicatlo.c8  are  important  when  coloration  is 
applied  to  flghtlpr  •units.  The  whole  uiiit  becomas  increasingly 
vulnerable  an  a  few  individsnls  become  inoreas.tngly  deteotabl«s, 
nince  once  peep  (.hey  .locate  or  fJx  tlie  Jocale  of  seieroh  and  an- 
Imnco  the  deteet,]Q..  p  their  con.paniono  . 

The  charts  also  indicate  a  considerable  varianca 
in  observer  capubjiliy.  V,T.iie  the  charts  show  that  one  of  the 
ob-pcrvcrs  saw  each  of  the  models  at  some  extreme  range,  it  is 
not  necessarily  true  that  all  models  were  seen  simultaiieously 
by  the  same  observer.  This  is  one  of  t.he  pitfalls  of  graphical 
Gummariec.  However,  observer  ability  plays  a  me.Jor  role  in 
producing  comparable  rnnultoj  to  d^temlne,  therfifor®,  if  tho 
ob.'iervor  variance  w,-*;)  random  or  oonoictont ,  the  j-ecorda  of  five 
of  the  ■' -pt  observerr.  were  C'Omp€.red .  Only  those  observations 
in  which  all  five  observers  were  present  were  used,  in  the  com¬ 
parison,  ITie  exa,minQticn  showed  that  the  differences  wore  con¬ 
sistent  between  the  observers;  in  overall  comparison  of  79 


yrdc,  u  Hlo  P-«„o  Sit^T  ^ 


33- •  (da*«Tt)  oolorattoi  effects,  Ttset  Serle*  *0-  2,  M&sttle  Casgr^  S£t«,  30©»y»r4  r«B^, 

int  5Jss5«Ls!  laft  to  r2<^3ts  Oil^e  Gre<m  ICff,  5aa  112,  life,  eaA  ICh&Kl  9e-  !• 


A7584 


Ami 


Fig.  32.  D«8art  Teat  8«ri*a  Ko.  2.  Topt  l4od 
at  Rio  Puoreo  Site;  side  lifting.  Bottoai 
«t  Marlilo  Caayoa  3it«}  froat  lightlag. 


at  400 
f4od9lo  at  100 


I 


Pie.  33.  Dgesfti  T»»<6  3,  I’opj  IMels  at  mm, 

at-  Hie  Fuassjo  Sit«i  fipoat  R-3,  a  -sa  4  veasia^  Oiiv«i- 

drab  body  ajnaor.^  Bettssai  Me4eXa  at  100  yar4a,  at  I«arbl9  Oasyea 
Sitsj  front  llgi.  ingj  5lo,  1  and  3  WBaflag  oliva»dy©b  body  airoffi 
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Fig*  3**'  pSBltion.  ^Topi  Ma?bl«  Cws^TBn  Sit®^ 

Sari««  {fa.  S)  bsak  lifting.  Eottoa!  Hio  Pueps-o  SU«i 
Test  Serlea  Ro.  2}  ovanjast  lighting. 
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Kig.  35  ‘  'Ths  psxjn*  position ,  Yop,  Mansis  draesad  in  "S^et 
3«»rie6  No.  3  an3«Ebl«8  vitlj  tvo  left  Eio4«i3  wsaring  olh'*® 
drab  body  aur^r.  Tfote  th«  derk  shi^v  under  mised  ohSBt  of 
8Qoond  Rsodel  fi'oa  left.  Fhotogfeiph  t&feen  at  RosaaoM  SI  to. 
BottoFSi  droBsed  in  T<^9t  8«rlcB  2  ensjsmbXtQj 

overcRst  lighting.  Pbotogreph  tRken  at  Rio  Puarco  Site. 
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0595^ 


J'ig.  3^'  Hirog#  •ffeoto.  Topi  Mirago  Aoubliag  the  apparent 
Bir.ffl  of  the  tsaodelfl.  Not®  ths  Invai-t^A  iaiags  boiiGeth  the  !K)4elB. 
Botto5i;  By  visually  following  the  traoka  in  line  vlth  sj'tow, 
the  dougiiinut  hole  ground  the  black  hole  of  the  S/U-ton  truck 
vhlch  eaetas  to  be  off  the  ground  my  be  Been, 


37 •  effeote  of  Top!  Mod«la  at  100 

yax'ds,  Rosassoixd  Sito,  Taet  Sjirtee  5o,  2.  Bottom!  Modals  at 
500  yards,  Karbia  Car'^n  bit«,  Taot  Sas'les  No.  2. 


observation  series,  the  divergence  of  each  from  a  mean  average 
vas  as  shown  in  Table  III. 


Table  IIX«  Compariaon  Data  of  Cfbaemr  Oapabilitiea 


Observer 

foUl  of 
Ranges  Recorded 

Raw 

Average 

Difffirenae 

Peroeat 

Wilkins 

9U,6t40 

1213.3 

1126.6 

86.7 

+7.69 

Pusey 

88,OtO 

1128.7 

1126.6 

2.1 

+1 .86 

Hopkins 

87,1400 

1120 . 5 

1126.6 

6.1 

-5.1+1 

Hannlgan 

77,760 

996.9 

1126.6 

129.7 

-11.51 

Kirby 

91,700 

1179.6 

1126.6 

»49.0 

•bl+.35 

These  resul.ts  show  that  Pusey 's  observer  caps- 

biiity 

was  near  average,  Wilkins 

was  by 

far  the  best 

,  and 

Hannlgan's  was  the  poorest.  This  indicated  that  experience  in 
so'iroh  US  well  as  keen  eyesight  is  an  important  factor  in 
d‘-"t.ection . 

A  r-lmllur  exiiminution  of  results  v/aa  made  to 
j.r'itai'c  tho  el'!’''ots  ol’  terrain  on  detection.  If  the  teat  aitea 
U!.'  coT.jurod  from  the  standpoint  of  foliage  cover,  consistency 
O''  .ground  pattern,  and  type  of  distant  background  on  the  hypo- 
iiv-sls  that  the  more  barren  and  consistent  the  terrain  the 
en,-. ier  the  search  and  recognition  problem  becomes,  the  test 
•it,-''s  rate  as  follows : 

Hosamond .  Darren,  flat  and  consistent 
j'lttcrn  with  t  acKg, round  consiatonoy  of  dark  or  light  line 
iS'ilnst  difdar.t  low  hills  or  nky, 

(t  )  Rio  ruerco.  Nearly  barren  foreground, 
f’:  1  but  some  gr'oieid  patterns  evident,  backgr*ound  of 
s. uttered  trees  at  midrange  and  lone  highlighted  hori“ 
.•or.tal  t>'ri’acer.  in  distances. 

(c)  Marble  Canyon.  Considerable  patch  grais 
and  ''nes-hlgh  brush,  flat  and  uninterrupted  terrain  with 
i-roken  patterns  of  cliffs  in  distant  background. 

(d)  WestnK>rland.  Widely  scattei'ed  brush  of 
large  clump  size,  appearing  flat  to  casual  observation, 
but  in  reality  rolling  and  deeply  eroded,  cauelng  men  to 
appear,  disappear,  and  reappear  in  different  lines  of 


WALKING 


*T  WMltM  *t  \.tlt  .  0«JtSVltl  MiOt  DtTtCtlO 

eSS-R*M^£  M  KMItU  ftwv  Ot»e^V?:^a  MAOl 
•».«*V£R*S«.  MTlf-TlON  HA'v'St  nmruAJ  OaViBVMTWM 


it  Serie*  5lo,  1,  fesod'-’l®  iAentified  cu  sen.  All  SK>a«ls  In 
i  squipeent. 


Fig.  1*1.  Raoiilto  of  To5t  Sariss  f.o,  2,  BoSela  Setaeted  ao 

terrain.  All  models  wearing  nAtohifl^  eelorai  lOQii  ©awylEg  Ka 


Fig.  t2.  Results  of  Test  Series  N*.  i2,  (B34@le  IdaatifiaS  ©9  »*a.  All  Badi 
taatebing  colored  load  carrying  equir^sat  and  fiOVOWi 


3t  Series  No.  2,  sodela  detected  as  objects  foreign  to  the 
ariag  aatching  colored  load  carrying  equipment  and  helmet  oovere 
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Tig,  *^3*  R@sxiLt8  of  Teet  Series  Ko*  3j  ifjodela  identifies  «is  objects, 
tan  uaifortas,  teo  vith  olive -drab  body  amir  aad  %vo  vitb  taa  body  as 
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Pig.  Reaxilte  of  I’eat  Series  He,  3,  taodalc  ideatifl®d  as  osn.  A 
uaifomo,  ts-o  vith  olive-dr»b  body  anaor  aad  two  vith  tan  body  arcor 
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Comparleon  of  993  oampls  detaotion  ranges  from 
these  sites  show  that  the  sites  compare  as  shown  in  Table  IV. 

Table  IV.  Coi&pariBon  Data  of  Deoert  Test  Sitae 


Test  Site 

Average  Detection  Range 

No.  of  Samples 

Rating 

Rosamond 

2072. ?6 

339 

3*+.  17 

Rio  Puerco 

nh0.2'J 

21U 

28.6? 

Marble  Canyon 

1180.60 

327 

19.  U6 

Westmorland 

1072.97 

113 

17.68 

Thus,  it  is  evident  that  terrain  does  have  don- 
eiderable  effect  upon  the  ability  to  detect  personnel,  f  '  the 
nvore  con-plex  the  aurro'unding  the  more  difficult  tha  deteo^-^on. 

As  with  the  other  facets  of  this  proble::’.,  it  is 
not  feasible  to  compare  the  effects  of  lighting  on  detaotion  in 
a  total  sense  because  all  teots  at  all  sites  were  not  r':n  and  a 
certain  anount  of  interpolation  is  nacaas&ry.  Even  within  this 
latitude,  the  results  are  cont’-adictoiT’.  In  Test  Series  No.  1 
the  relationship  from  best  tc  worst  is  side  light,  front  light, 
arid  rear  light.  Test  Series  No.  S,  however,  indicates  side 
light  still  a?  b“st  overall,  but  with  front  light  and  rear 
light  alternating  for  worst.  Test  Series  No.  3  ©hove  front 
lig}-.t  superio;  to  side  light,  but  not  enougli  rear  light  samples 
are  avaiiable  to  giVH  it  a  position ,  The  best  oonoaalnvent 
range  of  the  whole  series  was  obtained  under  lov.'  *ngl3  front 
1-ghting  conditicna  at  Resamend.  Convex'sely,  tha  f&x'thast  ra* 
corded  range  wa,n  obtained  'under  the  sftiTie  gsnarai  lighting  con- 
dlticno  at  the  onme  oito.  This  demonstrste*  tlxst  th®  effects 
of  the  lighting  on  the  terrain  rs  well  ea  on  the  modgl  must  be 
■'onsidex'ed  uhen  attempts  are  made  to  Judge  the  optimuis  lighting 
oonditlon  for  ^cr.cralment .  Test  Series  No.  1  ajxd  2  indicated 
that  side  lighting  wo’uid  be  best  where  mixed  uniforma  are  in¬ 
volved,  whereas  Test  Series  No,  3  indiosted  that  where  a  good 
color  mat-ch  in  present,  front  lighting  would  provide  the  best 
conceaLTn-'nl . 


The  effects  of  model  position,  cr  attitude  as  it 
has  been  tem«d  herein,  is  almoat  obvious.  The  larger  the  t»r- 
get  the  inore  likel;.'  is  detection.  Movement  is  of  extrssme  im¬ 
portance  in  this  area  of  thre.'shcld.  It  was  observed  repeatedly 
that  at  distant  ranges,  i.e.,  beyond  1,000  yards,  motion  of 
models  opoivachlng  head  on  was  undxtectable ,  but  motion  of 
ivdels  moving  across  the  field  was  readil^y  obsen'ed.  In 


70 


circumstances  where  the  models  resembled  eluape  of  brush  or 
otherwise  blended  Into  the  background  pattern,  the  deteetion 
range  for  direct  or  approaching  models  was  the  saias  for  stand¬ 
ing  or  walHlng.  For  latsral  rsovemeat  of  models  uirdsr  the  sam? 
ciroumstanoes,  the  deteetion  threshold  of  the  wulhina  mdels 
vms  much  higher. 

The  axtrems  range  reoorded  for  deteetion  of  the 
m-jc^els  as  objects  ie  3»ti00  yards,  achieved  with  the  green  and 
olive-green  ensembles  at  Rosamond  Site.  Tlie  visibility  condi¬ 
tions  were  estimated  at  30  miles  with  sunlight  directly  on  the 
triodels  i-rom  an  elevation  of  250  above  the  horizon,  with  an  es¬ 
timated  sky -ground  ratio  of  1.2  to  1.5. 

The  minimimi  recorded  range  at  which  all  observ¬ 
ers  detected  all  arect  models  as  objects  rag  rdlase  of  oolox’ 
ensemble,  attitude,  terrain,  visibility,  and  lighting  wag  75O 
yards.  Minimum  detection  of  models  in  tho  prone  position  was 
600  yards . 


For  per--  '  x  in  uniform  ensembles  of  colors 
darker  than  a  perfect  ■'  a  to  the  terrain,  the  maximum  unaided 
visual  range  where  detection  may  be  expected  ie  approximately 
1^,000  yards.  Theoretically  under  the  conditlona  indicated 
above,  a  lO-aquare  foot  black  target  in  a  clear  flald  would  be 
detectable  at  approximately  ^>,000  yards.  The  fact  that  the 
olive-green  uniform  was  not  black  but  reflected  some  9  percent 
of  the  light  and  the  slight  confusion  of  distant  rocks  and 
trees  was  sufficient  to  reduce  the  detection  range  to  3,800 
yards ,  Since  these  elements  will  always  be  present  to  some 
degree,  it  is  believed  safe  to  assume  that  personnel  are  safe 
from  detection  by  unaided  visual  observation  beyond  ^,000  yards 
in  moderately  broken  or  foliaged  desert  terrain.  Convei-sely, 
even  with  excellent  color  match  and  with  terrain,  lighting,  euid 
visibility  in  one's  favor,  erect  personnel  can  only  get  to 
within  t'-''  feet  of  an  enemy  without  being  detected  (except  in 
a  ralnstjrm  or  sandstorm).  Utilization  of  teiTain  for  approach 
and  additional  camouflage  ti-eatment  through  application  of  local 
garnish,  face  paint,  rifle  covers,  and  the  like  will  obviously 
permit  a  much  olooor  approach  without  detection. 

(2)  Identification  as  Men.  A  second  factor  of  caunou- 
flage  after  detectability  is  recognition.  If  personnel  are 
seen  but  not  consciously  registered  as  men  or  objects  of  mili¬ 
tary  significance,  they  will  go  undetected.  The  second  set  of 
data  was  talten  to  determine  at  what  point  thie  recognition 
could  be  expected.  The  results  ere  self-explanatoiy,  and  while 
the  factors  of  light  direction,  terrain,  arid  visib.ility  again 
influenoad  the  reaulta,  these  have  been  examined  in  detail 
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above.  In  many  situations  of  casual  observatic-,  these  recog¬ 
nition  thresholds  become  synonymoue  with  detention. 

(3)  T^e  overall  reaulte  ©f  Block  III  with  regard  to 
color  are  ehovn  in  Fig.  Figure  SS  giyee  the  precise  mean- 
ingi  of  the  tema  ''detected”  and  ‘'identified.*'  The  word  ''color'' 
here  spplieo  only  to  the  chromatic  aspects  ef  color.  Aohro» 
matic  differtncea  were  often  pereoptible  as  far  as  the  models 
could  be  seen.  This  was  particularly  true  under  front  lighting 
conditions  and  often  in  excess  of  1,000  yards  when  back  lighted. 
While  there  is  some  indication  as  to  color  match  with  the  ter^ 
rain  in  the  relationship  of  the  light,  uniforms,  it  may  be  seen 
that  the  effects  of  lighting  are  much  more  pronounced.  The  re¬ 
sults  of  two  test  series  are  given  in  this  diagram. 

(‘0  The  reoults  of  Block  IV,  "Webbing  Detected,**  are 
shovm  in  Fig.  Ito.  This  diagram  shows  the  results  of  all  record¬ 
ed  range  data  pertaining  to  detection  of  load  carrying  equip¬ 
ment  and  rifles.  The  averages  represented  Indicate  the  effect 
of  lighting  on  the  three  test  series. 

(,•)  Answers  to  the  questions  on  the  rear  of  the  tost 
record  form  are  presented  in  Table  V.  Since  this  aids  of  the 
form  was  for  the  observers'  subjective  analyses  of  what  vras  ob¬ 
served,  the  'lueotions  were  only  guides  to  permit  rapid  reeox’d- 
ing  of  reactions  -..o  the  situation  witnessed.  Complete  freedom, 
therefore,  was  given  the  individual  in  choosing  the  questions 
to  be  answered,  this  will  explain  the  apparent  l&ek  of  numeri¬ 
cal  contlnuiv  of  the  reoultf .  Table  V  covera  only  Teat  Series 
No.  1  and  ?..  The  subjective  results  obtained  from  Test  Series 
No.  3  were  ujiaulmously  in  favor  cf  recommending  that  body  armor 
be  colored  Tan  or  Khaki  for  desert  usrt. 

(6)  Simroary  of  Remarks.  Tho  following  were  noted  by 
the  ob!!e'~vere  during  the  testf  and  were  recorded  in  the  Reraarke 
'  ctlon  of  the  test  record  fona.-?; 

(a)  Mirage  Effect  s  At  Rosamond  (05^7  Lake) 

Site,  heat  trlrage  effects  increased  the  dattction  remges 
in  many  cases  by  doubling  the  target  else  and  by  appar¬ 
ently  raising  the  targets  off  the  ground.  Scintillation 
cf  the  targets  further  added  apparent  notion,  thereby 
making  them  more  eye  catching.  There  wab  also  noted  a 
halo  effect  which  seemed  to  envelop  the  targets  at  far 
ranges  adding  to  their  detectability.  These  effect*  in 
unlnon  added  many  yajcdn  to  the  detection  range*  at  that 
elte.  Scrutiny  of  Pig.  36  will  rrve*l  the  effect*  indi¬ 
cated  above.  Tlie  do\ibl.l.ng  of  the  target  wa*  a  rsBUlt  of 
an  inverted  image  dir>ictly  beneath  the  target. 
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(b)  Reappeurcince  of  Modale.  A  phenomenon  noted 
during  the  arctlTatuSIeu  w&e  repeated  occaaionslly  dvyring 
these  teats.  The  model  va^  detected  as  an  object  at  a  far 
range.  Thon^  as  the  model  progreeeively  reduced  t-he  range 
between  himself  and  the  observer,  he  became  for  a  time  ex¬ 
tremely  difficult  to  see,  only  to  again  appear  clearly  at 
a  closer  rsuige.  This  was  noted  with  the  Tan  color  more 
than  the  Khaki. 

(c)  Effects  of  Perspiration.  Exesasive  per- 
epii'atlon  caused  a  darkening  of  the  uniform  auffioisnt  to 
increase  its  consplcuousneso .  No  comparative  data  was  ob¬ 
tained,  however.  The  effect  was  more  noticeable  on  the 
light-colored  items  since  the  dark-colored  uniforms  were 
in  the  main  already  conspicuous . 

(d)  Helmet  Camouflage.  Bi®  burlap  helmet  sov® 
ers  increased  the  camouflage  of  the  uiiiforms  noticeably  up 
to  300  or  hOO  yards.  Beyond  that  range,  tharo  was  a  dif¬ 
ference  of  opinion  as  to  the  effectiveness.  Some  observers 
felt  that  properly  colored  helmets  provided  rasulte  equal 
to  the  helmet  cover;  others  indicated  that  the  texture 
surface  provided  by  the  burlap  increased  its  effsetiveness 
over  color  alone. 

(e)  Consplcuousness  of  Rifles  at  Port  Arms. 

The  carrying  of  the  rifle  at  port  anns  increased  the  sha¬ 
dow  area  on  the  front  of  th'^  unifoimi.  When  added  to  the 
dark  rifle,  this  bhadov  ax  .  was  sufficient  to  darken  the 
unifonn  coinjldcrably ,  permitting  its  earlier  detactlon. 

(f)  Detection  of  Forward  Motion.  While  the 
motion  of  the  models  normal  to  the  line  of  sight  was  de¬ 
tectable  at  x-he  greatest  ranges,  motion  in  th«  direction 
of  the  line  of  sight  was  undetsctable  unti'*  the  mcdtle 
were  sufficiently  close  to  peimit  the  scintillating  ssiove- 
ments  of  the  arms  amd  lego  to  be  seen.  This  range  was 
uoually  between  tiOO  and  1,000  yards. 

(g)  Luoter  of  Tats  112  Unlfoxm.  There  was  a 
rosy  colored  luoter  to  the  Tan  li2  vuiiform  used  in  the 
teot.o  which  was  not  particularly  noted  beyond  5OO  yaxHls 
but  which  becajne  increaoingly  conspicuous  under  that  range. 
This  rooultod  in  frequent  remark*  to  the  effect  that  Tan 
was  the  preferred  color  beyond  3OO  yards,  with  IGiaUti  pre¬ 
ferred  under  that  range. 

( h )  Head-On  Varsuo  Lateral  Prone  Position.  I t 
wao  noted  eopecially  at  Roeamond  Site  that  the  models  Wei'S 


roora  conapiououa  in  the  hasd-on  prone  position  than  ereot. 
This  vai  aauaod  by  the  shedov  east  on  the  eheet  and  neck 
whioh  appeared  as  a  blaok  bull's-eye.  The  later®!  prone 
poaitlon  did  not  have  this  feature  and  was.  tharefore, 
much  less  conspicuous  (Fig.  35)* 

(7)  ConspiciKiusnefls  of  Items.  The  diagrams  and  ob¬ 
jective  data  obtained  I’rom  these  tests  show  clearly  the  degree 
that  color  may  be  expected  to  contribute  to  the  complete  visual 
concealment  of  personnel.  The  relative  conspicuousness  of  the 
ensembles  observed  is  not  shown  and  is  not  a  factor  therein. 
Equally  important  and  perhaps  even  more  important  militarily 
are  the  evaluations  of  the  observer's  '.bility  to  obtain  a 
clearly  defined  target  if  the  observer  were  a  rifleman.  In 
front  and  side  lighting  and  to  a  lesser  extent  in  back  light¬ 
ing  conditions,  the  relative  conspicuousness  between  the  light 
and  dark  forms  was  extreme.  The  light  uniforms  could  bs 
seen  but  were  indistinct  and  fugitive;  the  dark  unifonas  ware 
bull’s-eyes  in  a  light  surrounding  and  veers  extremely  eye 
catching  (Figs.  30  through  37).  When  an  arbitrary  scale  of 
1,')00  wtto  used  Ru  reprsbanting  the  moat  conapicuouQ  oneemble 
tested,  the  remarks  on  the  teat  racox'd  forms  and  parsons!  in¬ 
terviews  with  each  cf  the  observers  indicated  that  the  oxxier 
of  conspicuousness  of  "i.e  ensembles  was  approximately  as 
follows : 


Uniform  Ensemble  Color  Relative  Conaplculty 

Olive  Green  1 ''7  1,000 

Green  il'.  900 

Khaki  f.'o.  1  (beyond  iOO  yards)  300 

lOiaki  Mo.  1  (ander  jOO  yards)  S50 

Tan  112  (beyond  300  yards)  250 

Ta:.  112  (und''r  yards)  300 

'■y)  Might  Test.  Tha  average  results  from  the  night 
teat  held  at  Marble  Canyon  are  shown  in  Table  VI.  The  test 
was  held  only  for  comparative  pui-poses,  since  the  1951  desei't 
test  series  had  concluded  that  the  optimum  nighttime  coloration 
was  tha  same  eo  that  for  daylight  in  this  open  terrain.  Obear- 
vatlons  repeated  at  Westmorland  Site  confinned  the  relation¬ 
ships  noted  at  Marble  Canyon.  For  comparative  purposes,  obssr- 
vstlono  were  made  at  Westmorland  using  beamed  artificial  light 
fi'om  both  Bi.ngle  and  double  truck  headlights  to  detennino  th@ 
effects  this  type  of  lighting  woi’ld  have  on  coloration  (Fig.  38)* 
In  this  situation,  the  optimum  coloration  desired  reversed  and 
the  dark  uniforms  were  found  to  be  superior. 
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Tabl®  VI.  Marble  Canyon  Night  Test  K'seults, 
Test  Series  No.  9  Uniform  Ensembles 


tXiiform 

Ensemble 

Detected  as 

Objects 

Identified  ae  Men 

Standing 

Walkii^g 

Kneeling 

standing 

Walking 

Olive  Green 

107  31 

33 

16 

12 

lU 

Qreun  116 

3D 

33 

16 

12 

13 

Khaki  No.  1 

n 

?6 

11 

10 

14 

Tan  11? 

P)i 

DO 

13 

12 

15 

NOTES;  Clear  night,  no  moon. 
Readings  in  yards . 


Lightine  Effec* a  Versus  Deteetabllity  of  Per* 
aonnel .  The  reiiulln  of  th"  'aenTiTor'  pkotographs  ta^fTar” 
luruamond  Site  iihowlng  the  effects  of  lighting  direction  in 
connection  with  the  detection  of  personnel  are  presented  in 
Fig.  1^7.  This  series  of  photographs  amply  illvxstratee  the 
limitations  of  coloration  in  the  concealment  problem. 


(10)  Correlation  of  Combat  Uniform  Coloration  With 
Other  Military  E  iuipment .  Figure  illusti^tes  the  4c4nge'r 
inherent  in  any  attempt  to  eotablloh  a  general  color  apeoifi* 
cfttlon  for  oil  military  item*.  Th©  light  tent,  vaa  oolorad 
with  the  Mumi*  cojorunt  used  oti  the  load  carrying  equipment 
WQin  by  the  model  during  the  threshold  tests.  However,  the 
large,  flat,  relatively  smooth  sur.'ace  unaltered  by  small 
shadow  areas  inherent  on  a  uniforn  results  in  an  obvious  mis¬ 
match  to  the  terrain.  These  photographs  were  selected  because 
they  were  taken  in  overcast  lighting  which  minimizes  surface 
glare . 


b.  Hot -Wet  Terrain.  Because  of  the  close  nature  of  the 
Panama  terrain,  t.he  stuATcD  there  did  not  adapt  themselves  to  tha 
test  approach  followed  for  the  desert  and  arctic  areas.  The  results 
are  almost  wholly  subjective  and  not  as  Impresaive  in  presentation, 
but  are  none  the  less  important.  The  value  component  of  color  v®e 
found  to  predomirate  over  chromaticity  in  the  hot-dry  areas,  whereas 
the  chromaticity  was  found  to  be  of  n«ijor  importance  .in  the  hot»vet 
areas  because  of  the  dor, a  rang"-?  and  form-destroying  shadows  fovuid 
ln  foUagsd  areas.  Jn  Fig.  hQ  ,vid  Fig.  !;0,  the  general  rasulte  of 
the  observations  uro  prananted.  The  numerical  rating  of  ths  uni- 
fonnu  io  an  arbitrary  eerie  eeta'Dlished  solely  to  convay  the  order 
of  camouflage  effectiveness  observed.  It  is  obvious  from  those 
figures  that  the  flock -patterned  unifom  was  superior  in  effectlve- 
nesG  to  all  the  others  and  that  the  Green  RPS-1  color  vhb  superior 
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an  far  ae  tha  solid  shadsa  wtrt  oonosma&i  Th«  othsr  pattsrne  and 
colors  of  Items  obaervsd  wer*  slthsr  poor  color  or  poor  pattern 
blend  to  the  local  acene  and  are,  therefore,  not  considered.  The 
advantage  of  special  coloration  an-’  pattern  varlcid  with  the  density 
of  the  undergrowth,  becoming  less  rdvar  ,ageou3  as  the  density  in¬ 
creased.  In  typical  second  growtu  Jungl.e,  the  tan  colors  could  be 
seen  on  moving  personnel  approximately  one-thiitl  farther  th--.a  the 
greens.  Figures  51  through  59  are  presented  to  granhlcaily  illus¬ 
trate  the  type""  of  terrain  in  which  obssrvations  are  made  and  to 
show  within  thu'  oaptbilitles  of  th»  photography  the  comparison* 
observed.  Thv.  following  are  apeolfic  rasulta  of  the  various  studies 
conducted! 


!  1.)  The  ir.creased  camouflag  effectiveness  of  green 
load  carr'’tng  equipr  .it  ;ver  th.'  standard  olive-drab  coloration 
was  insi;_  ilficant. 

(2)  If  worn  outside  the  Jacket,  body  ariuor  in  stand¬ 
ard  olive-drab  colon?  ion  nc-^ated  t  '  a  major  extent  the  advant¬ 
age  gained  by  the  g"  on  uniionns. 

(5)  covers  adde^.  significantly  to  the  effec¬ 

tive  camouflage  of  the  individual,  especially  in  open  forest 
areas . 

(t)  The  g: een  colored  burlap  helmat  oovar  was  sig¬ 
nificantly  superior  in  camouflage  effectiveness  to  tha  clotl'i 
t;  peo,  including  tlie  Marine  Coitus  ot&iidaj'd. 

{')  Green  116  was  too  blue  and  too  intense  (high  in 
chroma)  for  a  good  terrain  match.  Likewise,  the  Olive  Green 
10?  was  generally  a  mismatch  because  it  was  too  grey  or  too 
dark.  Vne  Green  RPS-1  color,  w'hile  the-  best  solid  shade  tested, 
was  somewhat  low  in  purity. 

(c)  The  limited  tooto  conduct^'!  indicated  out  optimum 
infrared  .•(•flectance  of  25  percent  for  uniforms  for  concealment 
against  -he  sniperscope  at  night, 

(7)  Uniforms  possessing  infrared  patterns  of  small 
area  and  mediun;  contrast  de  . ign  improved  their  osmouflsgs  ef¬ 
fectiveness  at  night  against  sniperscope  observation. 

(8)  Ths  spray  can  field  colorant  euooeesfully  toned 
down  and  pat-.arned  a  khaki  colored  ur.i.forrii  but  mad@  th®  unifoxm 
stiff  amd  clogged  the  pores  of  the  fabric  '' j  an  extent  suffi¬ 
cient  -'.o  cause  rejection  of  the  colorant  ae  a  field  expedient 
coloration  method. 
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yiS,  Eaamplsif-  of  tr>  base  oolos*  i'«qulr«s»Ett  r^r 

othsr  it&ai*  of  equlpssQj-.h  uoca  4at«r!a.l;i»d  to  ba  optlBV-i 
fbr  ooeS>at  uniform  wlwaut  firtt  ooneidav-Jig  itra’o  other 
proporti«8.  Topj  'rwu'srn  t^iits  at  50  ytUHia.  Teat  oc  left  la 
Taai  112  color*  Teat,  on  r^§^t  toned  do^m  to  v:ilu«  satoh  with 
local  terrala.  Bottca;  6n*e  lts':uj  «e  abov^,  at  500  5-"ard». 
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Pig,  51,  Vlrglij  m^e,,  Port  Sherfaaji,  Oajial  E'en®, 

54edel»  (left  to  rl^ht)  ar®  ©roen  116.  flock  pattern,  and  Tan 
118.  Botteat  f^odtl®  (left  to  rlf^t)  are  top  rov  T-an  112, 
Qj'eon  116,  and  flock  pattern)  tattoa  rov  Or®on  RP8-1,  Olive 
Green  lOT,  and  KhaJil  Ho.  1.  All  Bsodsl*  ai'e  in  view  froa  valat 
up. 
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Fig,  5$.  g«oond  fi\r-rth  jmigls.  Mo4sla  (left  to  right)  ar* 
Khaki  Ho.  1,  flock  pi.ttem.,  Or«*n  il6,  Tuo  112,  Oresn  RP8*1, 
onfi  01iv«  Orean  107.  Loftfi  e&riT’ing  equipment  saae  color  £« 
unifonsB.  Top:  Fixint  viev  of  isodsls .  Bottora:  Rear  visv  of 
iRodale , 
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flQ.  53 •  p^a  Ftji't  Shamaa,  Caa*!  Sons.  Topi 

Ke4«l8  (i»ft  to  fer®  floak  pattom^  '^xaki  Ko.  1,  Tin  112, 

Orc-^n  JiPS-1,  Or®«n  116,  and  011%^  Oroen  10? .  Bottoas  Mcdcle 
(left  to  rlfiit)  ana  Oliva  Oraaa  107»  116,  ejsperitsgnt-al 

pattara,  Ttn  118,  ©xparissintal  pattann,  &nd  flock  pattern. 
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A? -33 


Fig.  55.  S.nipsrncopo  obsorvation,  Topi  ..  :‘.yod@.i.g 

to  right)  experimental  Bvymr.or  temperate  pattern  i?tnd 
Orey  No.  '''0.  Bottom:  Night.  Modais  ('lert  to  rigiit)'Tan 
112,  fChaki  .N'o.  1,  Organ  RP.5-1,  and  Green  116. 
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(9)  Camouflage  face  paint  used  on  the  face  and  hands 
greatly  reduced  the  consplcuousneBs  of  these  noticeahle  body 
parte.  Th@s«  parts  Uiitraated  mvQ  often  the  only  means  of 
locating  otharviee  wall  blended  personnel. 


III.  DISCUSSION 

10.  Correlation  with  Program',  Some  readers  nay  question  the 
Justification  of  such  an  extensi  ‘e  .rogram.  An  extensive  program 
had  been  accomplished  in  19‘;1  with  regard  to  desert  coloration,  and 
a  color  for  the  tropic?’ areas  had  uean  chosen  as  a  result  of  teets 
in  live  green  Burroundinga  at  Fort  Pelvoir,  Virginia.  These  studies 
had  been  based  upon  the  aiinumptlon  that  there  was  a  definite  require¬ 
ment  for  two  environmental  uniforms  tc  meet  these  conditions  and  upon 
the  general  feeling  that  two  colors  ^  .re  required  to  provide  camou¬ 
flage  for  so  diversified  a  set  of  conditions.  The  unexpected  AFF 
Board  No.  3  position  that  only  one  hot-v/eather  combat  uniform  was 
neceaaai’;/  threw  i.he  burden  of  proof  upon  the  Corps  of  Engineers  and 
the  Quartermaster  Corps  to  show  that  the  military  necessity  or  ad¬ 
vantage  of  t'»o  uniforms  in  two  color.s  outweighed  the  logistics  and 
supposed  procurement  problems  Little  factual  data  was  available  to 
show  the  necessity  for  or  advantage  gained  from  coloration  match  to 
the  terrain.  Much  had  been  done  to  determine  the  optimum  coloration 
within  the  broad  types  of  terrains  on  a  worldwide  basis,  but  this 
position  of  Board  No.  }  (vhilo  not  supported  by  AFF  Headquarters) 
challenged  the  aos’amptions  upon  which  the  other  work  had  been  based. 
As  can  be  determined  r.ro!n  the  Memoriindum  from  to  5M0  and  CS  (Ap¬ 
pendix  A,  Exhibit  ■*,  inclooure  1),  no  decision  was  reached  at  the 
meeting  of  l->  May  L9[5.  Ihe  studies,  tests,  and  program  covered  by 
this  report  were,  therefore,  directed  towani  the  determination  of  the 
military  advantage  to  be  expected  from  optimum  coloration  even  though 
this  end  would  require  a  subjective  analysis.  This  task,  it  is  be¬ 
lieved,  has  bee:i  accompi  1  shed ,  and  a  substantial  case  has  been  made 
showing  the  'idvantagcs  of  proper  coloration.  Further,  the  situation 
precipitated  by  this  controv.;- permitted  a  continuation  of  the 
color  studies  and  a  chance  to  check  the  previous  findings.  Two  im¬ 
portant  considerations  concerning  this  work  will  be  presented  in 
separate  reports.  Tire  first  consideration  involves  the  correlation 
of  the  test  sites  to  worldwide  areas  of  similar  nature  which  mke 
a  results  valid.  'While  the  interim  repxcrt  on  the.  winter  arctic^ 
covered  the  correlation  of  snow-covered  terrains,  continued  investi¬ 
gation  of  this  aspect  on  deserts,  jungles,  and  temperate  areas  had 
produced  data  of  con-oiderablc  proportions.  Further,  tahen  in  toto, 
Buch  studies  have  importance  in  camouflags  boyond  the  scope  of  com¬ 
bat  uniforms.  Therefore,  a  separate  publication  will  ba  issued 

i"!  ff^)mro'port  j'. )  Min'terTrotio  ga,T,ouflage  Invastigatlon,  by 
Q.  G.  DcAjigelia,  8~becerr.be r  19:.  3- 


Fig.  56.  Mai'^rove  l^n  Sharwan,  CmrI  Sone.  Top!  Air 

vi®v  of  .::^n|rov9  Rs^a.  Rot®  the  deasit>«  of  overhsad 
■‘Ottc,^i  Madiis  asang  vii«  roots  of  t.h@  «^,grov«  (left  to  right) 
Ian  112,  Olive  Oreen  107,  lU^aki  No.  1,  Green  116,  aiid  Green  RPS-1. 
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coverit;g  that  aspect  alone  c  Secondly,  the  relationship  of  tlie  field 
observations  with  the  predictions  of  theroeticel.  analysis  has  been 
omitted.  It  may  not  be  generally  knovr,  that  considerable  progress 
h»e  bean  made  sine®  World  War  II  in  th©  nathemtio®!  trsatRjant  of 
visual  problems  t  Much  is  yet  to  bs  desired  in  order  to  &dQQ,U6t@ly 
predict  with  aseurfd  reiults  what  s^ill  or  will  not  be  deteetabl® 
under  givsn  milit&rj'  aonditions,  but  the  toleranoe  lisnita  sr®  being 
continuously  nariNawad,  It  is  planned  'that  a  full  treatment-  ©f  the 
theory'  ahali  be  preoentad  in  the  flnml  project  r*);x>rt,  at  which  tim® 
the  results  from  this  and  the  other  studies  shall  be  related  to  ths 
theoretical  sinalyais. 

It  is  planned  to  combine  the  motion  pictures  d^iring 
this  work  with  those  of  the  other  phases.  On®  report  film  will  bo 
prepared  and  published  as  a  supplement  to  the  final  report. 

11,  EaBmlns^tlon  of  Test  Methods.  The  teets  used  in  the  daaert, 
portion  are  of  the  thrcLihoid  type  aiid  ar®  sui  adspt«.tion  of  psyoholog" 
icai  studies  in  the  visual  field  which  have  been  in  ex..stence  for 
some  time.  In  analysis  of  the  charts;  care  must  be  exorcised  in  at¬ 
tempting  to  draw  conclusions  other  than  tho£50  speoifiealiy  indic(&t®d, 
The  ob.servatlons  wore  mads  to  obtain  m  idea  of  th«  total  magnit'ud® 
of  the  problem,  the  effect  which  color  C'sn  generally  bt  ®xp®Qtsd  to 
exercise  on  detection,  the  relationships  bttweea  th®  various  oolor® 
used,  and  an  indication  of  the  magnitvjrle  of  th®  effects  which  li^{ht» 
Ing,  terrain  type,  troop  attitude,  etc,,  htive  on  detection  and, 
therefore,  concealment.  Further.,  it  must  be  remembered  tla-t-  vdiila 
there  were  a  great  many  observations,  for  each  charaeterlat.lc  the 
Gtatistical  base  is  small,  the  observers  few,  and  the  coi.ditlons. 
uncontrolled  except  in  a  broad  way. 

Aj’, other  facet  of  the  ti'ats  waa  the  attempt  to  obtain  th® 
color  nspecto  of  camouflage  on  an  objective  basia  whar'ii^  factua.!  data 
uninfluenced  by  personal  beliefs,  insofar  as  posaibla,  may  be  used 
to  support  the  conclusions.  Considerable  difficulty  has  stwirened 
from  the  ^  ,“a  th-at  camouflage  is  an  art  ,  and  tests  in  the  conceal¬ 
ment  of  individuals  have  been  reported  on  a  subjective  basis  of  in¬ 
terpretation  of  what  was  seen  and  are,  therefore,  open  to  consider¬ 
able  argument.  Objective  analy.'.5l8  is  as  yet  unattainable  but  at 
least  some  progress  hae  been  made  in  that  di,v'octlon.  In  th«  oaee  of 
the  Jui'.gle  o'-f’ervations ,  the  situation  still  is  ons  of  a  isubjeotiv® 
Rnai,'/ais  of  the  advantages  to  be  gained,  ITie  detaetion  ranges  are 
so  short  as  to  be  meanlngleoo,  and  detection  or  concealm,e.ct  often 
depended  on  some  insignificant  movement  or  detail  unrelated  to  th® 
uniform.  This  must  be  analyzed  In  teinr.a  of  the  situation  presented 
by  such  closed  areas  and  s  careful  co.nslderstlon  of  how  much  of  the 
fighting  could  be  expected  to  take  place  in  confined  arwia  as  com¬ 
pared  to  the  more  open  area®  whera  color  begins  to  .influisnoe 
conceaime.  .  To  that  end,  local  Jungls  warfare  axj>«rtfi  v«).re 
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interviewed  and  their  remarks  considered  in  arriving  at  conclusions. 
The  Panama  tests  may  be  said  to  be  objective  only  insofar  as  the 
findings  and  conclusions  of  the  observers  were  unanimous  in  all  re¬ 
spects.  The  reasons  for  and  the  relationship  of  the  test  methods 
used  to  the  other  phases  of  this  projeot  are  sn  outgrowth  of  the 
development  of  test  mnthodo  in  the  earii’  stages  of  the  investigation 
and  have  wore  mcnnlnp  when  other  imports  under  this  project  are  read. 

I?..  Analysis  of  Test  Results  Graphical  charts  were  used  for 
the  presentation  cf  rh*^  results  cf  thc-e  observations  as  a  means  of 
presenting  a  pictorial  relationship  of  the  results  in  terms  of  ■>"  i 
effects  of  the  ''lem.ents  of  the  situation  on  detection.  Even  this 
method  has  limitations.  Howf^.-cr,  color  in  the  desert  has  more  in- 
riuoiic.-  upen  dcl’.otrtbilit,y  uiid'T  aide  lighting  conditions  then 
any  other;  tiu '■  fi.ndinr  1'.  Ir  agr’^ererit,  with  the  winter  tretio 
studloa,  CthijwiLe,  thr.  rf'aiu.tr  wen.  o.pprcximatoly  as  eonteirpleted. 
Of  special  interfvt  ;c  in: * j ucter s  in  camcuflsge  techniques  Is  the 
effect  that  rcla+ive  pcslticns  cf  the  model,  observer,  and  light 
source  have  on  *;he  enem,.-'s  ability  tc  detect  persono.el  in  the  des¬ 
ert.  Furtherncre,  the  carrying  of  rifles  at  port  arms  has  enou_gh 
shadow  ef.^ect  to  T.a'erially  inc'-eacf  the  probability  of  the  man's 
detection  at  Icr.gcr  r.ar.ge"-.  Another  important  and  interesting  as¬ 
pect  was  the  iiiahllltv  cf  the  ebseners  tc  detect  motion  of  the 
modois  app’'o.'.tct  i  T  directly  trw.svd  *■1.'^  observer,  The  charts  present 
UM  li'.dtc'tU'n  cl'  v;.--;)  tlic  s'lndinr  '.'erous  walking  sections  i 
com.pan  d 

Iwc  !  iv,l  cr-m -u.'.::  are  concerned  with  the  degree  in  whlcii 
t'ne  charts  miv  ! lu'.et  p'-eit-d .  The  first  is  that  foreknowledge 
ii.miicd  •  I  r;.  xi,  befern  the  observers  and,  therefore,  mugs 

ttlf'?ct  t.he  7!-^  rbri'rw.io  knew  that  men  v/ere  to  be  involved 

and  that  c.-iiy  ’  '  '  ■•'.■■'le;  were  ; be  r'orr,  tberefora,  the  pofl- 

slbtli’ier.  j!'  ‘•"...’Mi*'  ws:  limited  'o  '  ho&e .  Secondly,  because  wf 
’.r.r;  method  of  c‘  1 -.c" ,  '.he  det  c*.icn  cf  cne  modti  gave  ioca'-lon 
tc  t!'.'.'  c'/.t",  r.-l  oo::’ '"lb  ited  pieatly  to  their  detection. 

Tir'  rr.Xo-';  :  int<rpreted  in  two  ways;  the 

fi.'".';"  1';  d '7  f ',c r.hc’-'n  by  the  charts  are  less  than 

wr,u.'’.d  !c  fcr.d  ir  ; 'r-.do~:  ob '.o’*  va ter.  ct  slr-gle  raedeis;  and  the 
.second  I.'-  ''-a*  ’■•it  il  do'fr'iot'.  oi  a  larger  grevp  of  troops  tray  be 

t.r.d  ',c  do;  •  ttdi'i  t  .-'c  rpr  drt'-cblc.’i  Of  thf?  first  individual. 

T" j  d''f  -'.i'’i  n-:‘.  roiT..-  jn  a;.-  wjy  tc  the  conspicviousnse-a  of 

r  i:  a.’-id'i'i  * .  Fig.  .  <.o  and  33  ft-c  compared,  it  may  be  seen 
t.er;:  r.h'"  p'.a'ttng  o  f  'ii.i  -odrl.  in  good  color  blend  has  reduced  the 
di  t.-r.t. i.-n  thrc.’hc;,!  cct.o'drrably  or',- r  the  sB.me  color  in  teste  where 
’inifct-m.  •  ..c ■■-■fa  nr-  a  rofcrencc  polrt. 


IV.  CONCLiraiONS 


13.  ConolUBionB .  It  concluded  that: 

a.  'Hier*  le  a  si^if leant  military  advantage  gained  fr^ 
the  use  of  tan  oeioration  in  hot»dry  terrains  (daeertB)  auid  from  th« 
uae  of  green  coloration  in  hot-wet  (tropical)  areaa. 

b.  Light  tan  coloration  (as  exemplified  by  the  Khahi  No. 

1  and  Tan  112  colors  used  in  these  tests)  provides  significantly 
superior  camouflnge  over  green  and  olive-drab  colors  for  combat  uni¬ 
forms  to  be  uiu'd  in  desert  (hot-dry)  and  semidesert  tarmina. 

c .  Mediujn  dark  yellow-green  coloration  (as  exemplified 

by  the  experimental  summer  temperate  color  QM  Code  RPS-1,  Olive  Green 
107,  and  Green  II6)  provides  slgniflcsuitly  superior  camouflage  over 
the  tan  and  khaki  colors  for  combat  uniforms  to  be  uso'^  in  tropical 
(hot-wet)  terrains. 

d.  The  experimental  nylon  flock-pattemed  uniform  vae 
superior  in  camouflage  effectivoneso  to  all  others  with  which  it  'w&a 
compared  In  ilie  Panama  Canal  Zone. 

0,  The  Burerior  camouflage  effectivoneos  of  the  Oreen^ 

QM  Code  RPS-1,  over  the  other  solid  shade  colors  with  v;hich  it  wns 
compare’  was  sufficient  to  warrant  its  adoption  as  coloration  for 
hot-wet  combat  ujilfonr.  ensembles, 

f,  If  worn  outoide  tha  Jacket,  body  armor  r«quir«a  spe¬ 
cial  colorations  matching  those  recommended  for  th»  uniform  for 
ait'.'ificant  camouflage  ef fectiveneoB  to  be  retained. 

g.  Light  tan  load  carrying  equipment  and  small  auxiliai'y 
equipment  carried  by  the  individual,  wiiile  net  conspicuous  except  at 
close  ranges  (imder  COO  yards),  provide  additional  ceunouflage  worthy 
of  conslderatl  ■  .  for  use  w'ith  hot-dry  uniform  ensembles. 

h,  Thers  in  insufficient  additional  o&mouflags  gained  to 
warrant  special  coloration  other  than  Olivo  Orean  107  for  load 
carrying  e-iulpment  and  other  omall  auxiliary  equipnient  carried  by 
average  troops  in  ti’opical  (hot-wet)  terrains. 

i.  The  burlsp  heln.et  cover  in  colors  to  match  the  re¬ 
spective  uniform  v/ith  which  worn  is  signii'icantly  sviperior  to  other 
t;>Tpes  with  which  it  was  compared. 

J.  The  Tan  112  coloration  is  superior  to  Khaki  No.  1  in 
hot-dry  terrain  at  ranges  over  300  yai’dsj  tha  opposite  is  trus  under 
300  yards,  but  the  advantage  is  slight  in  either  case. 
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k.  Although  the  spray  cam  coloi-urit  is  capable  of  perform¬ 
ing  its  camouflage  inisaion  adequately,  it  is  unsuitable  for  field  use 
in  it*  current  form. 

l.  The  use  of  face  paint  should  ba  vigorously  taught  in 
all  units  being  trained  for  duty  in  heavily  foliaged  terrains. 
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WAR  DEPARItfflJT 

OFFICE  OF  IHE  CHIEF  OF  ENGINSlffiS 
WASHINGTON  2j,  D.  C. 


ENGNB 

3  June  19**8 

SirBJR'.T. 

Patterns,  Camouflage  Clothing,  Project  No 

.  8-31-02-00U, 

Approval  of  Military  Characteristics  and 
of  Project . 

Authorization 

TC. 

The  Commanding  Officer 

Er'.fjineer  Renearch  and  Development  laboratorioa 
Fort  Pelvoir,  Virginia 


i.  The  oubject  project  including  the  military  characteristics 
is  appro''?d.  Copies  of  p-ojecl  paper,  letter  of  transmittal  and  ap¬ 
proval  sheet  are  inclosed  for  your  information  and  guidance. 


f.  This  project  has  been  assigned  a  2-A  priority  and  the  se¬ 
curity  cia-.sl  !‘Joatlo:.  of  tire  project,  military  characteristics,  and 
du' ww:  re;  -  arch  und  deveioi>ment  is  confidential. 

3  Procu; cs.rnt  of  sue!;  equipment  as  may  be  required  for  engi¬ 
neering  tf-ns  in  ccr.r'-''cticn  vith  tliir-  project  is  authorized. 


t.  The  Qu'i!  termaster  Corps  is  authorized  to  fumlsh  eamples 
o!'  ca'souflage  clothing  for  eviiluaticn  of  camouflage  nffectivensss, 
e:'.gine'>rlng  and  service  tests  required  for  the  project, 

Dciineacion  of  renponsitiiity  incidont  to  c8.moufiu.ge  cloth¬ 
ing  l5  established  by  Department  of  the  .Army  .Memorandiar,  No.  30’5*3j 
;u:.  Jont-  "•i-'nuflagc  Clot!;lnP,  latvd  10  March  19^8. 

'  .  I  inir.cn-  wi*,h  the  QuBi-teriTAster  Corps  for  the  execution  of 
t’.is  prcJo.:t  i  -  a'..thor .iced . 

RY  ORDEii  OF  THE  CHIEF  OF  ENGINEERS: 


1  Incl 

viRDP  Form  #1A 
v/co''''ring  Itr 
and  .appro v.al  sheet . 

Tlinsi^ication  Chiuwed  to  UNCLASSF 
?y  Autho-lty  of  .IFTl  Mtg  #dt9,  Itc: 


/t /  R .  L .  Dean 
/t./  R.  L.  DEAN 

Colonel ,  Corps-  of  Engineers 
Chief,  Fngr  Research  & 
CevslopTP.ent  Div, 

Military  Operations 
lET 

#D1U!. .  U  Dec  33 
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DEPAJ^'IWSNT  OF  THI  KMi 

OFFICE  OF  THE  CHIEF  OF  ENOINEEHS  Item  No .  I3I9 

WASHINGTON  2^,  D.  C.  CETC  Meeting  #18? 


APPROVAL  SHEET 


SUBJECT:  PATTBS^NS,  CAMOUFLAGE  CLOTHING,  Project  No.  8»31.02«0OL, 
Appi'ovBl  or  Military  Gharaoteriaticu  and  Authoriiation 
or  Project 


Subcomittee  Report  approved  by  the  Corps  of  Engineers  Technical 
Comini  ctee,  7  May  lO^b. 


/ 3 /  R.  L.  Detin 

7t7  H.  L.  DEAir~“ 

Colonel,  Goi’pe  of  Engineers 
Chairman,  CETTC 


Technical  Committee  Action  approved,  7  May  19t8. 
FOR  THE  CHIEF  OF  E:!Gi:rEERS: 


/a/  W.  D,  Luplotf 
/t/  y.  D.  LUFLOtf 


Colonel,  Corps  of  Engineers 
Assistant  Chief  of  Engineers 
Mliitaiy  Operations 


for 


Tcch.nical  Gomnlttec  Action  approved,  '!  May  19^8. 


BY  ORI'ER 


CF  THE 


SECRETARY  TICE 


/a/  Duncan  Hallock 
7V  DlhiCA?;  HALLOCK 
Lt.  Colonel,  CSC 
Research  {1  Development  Group 
Logistico  Division 


Classification  Changed  to  UNCLASSIFIED 
By  Authority  of  CLT'C  Mtg  #0-9,  Item 


in 

DEPARTMENT  OP  THE  ARHT 

OFFICE  OF  THE  CHIEF  OF  ENOINE^S  Item  No.  1319 

WASHINGTON  ,  D.  C.  CETC  Meeting  #18? 

ENGNE  14  April  1948 

SUBJECT:  PATTERNS,  CAMOUFLAGE  CLOTHING,  Ps'Qjset  No.  8-31"02“004,  ' 
Approval  of  Mllit^rj'  CharaoteriaticD  and  Authoritation 
of  Project 

TO:  The  Corps  of  Engineers  Technical  Committea 

FROM:  Subcommittee  on  Research  and  Development 


1.  The  Subcommittee  on  Research  and  Daveloprosnt  pr8£  .te  the 
subject  project  proposal  described  on  the  inclosed  Project  Card  for 
appropriate  action  by  the  Corps  of  Engineers  Technical  Committse . 

r,  The  Subcommittee  racominotids  ; 

a.  Approval  of  Project  Nc  .  6"31"G2«004,  Patterns,  CsnjOU“ 
f'iage  Clothing,  and  assignment  to  the  Corps  of  Engineers. 

b.  Adoption  of  the  Military  Characteristics  as  listed  in 
the  inclosm'e. 

0.  Assignment  of  Priority  2*A  to  tha  project. 

d.  Security  classification  of  the  project,  military 
characteristics,  at;d  equip.T.ent  during  research  and  development  be 
''Confident  ial"  . 

e.  P  I'c  cur  erne  nt  of  such  equip’.irent  as  ma.y  be  required  for 
engineering  tests  in  connection  with  the  project. 

f.  The  Qusrtarmaeter  Corpa  ta  authoriied  to  furnish  earn- 
pies  of  ceioouflage  clothing  for  evaluation  of  camouflage  effectiva- 
neas,  Engineerir.g  and  Service  Tests  required  for  the  project. 

FOR  THE 

/s/  E.  F.  Kiinke 

1  Incl,  /t/  S.  F.  KLINKE 

Project  Card  Colonel,  Corps  of  Snglneer& 

'.'o.  i-31-or-OOt .  Aseistsunt,  Engr  Research  & 

Development  Div. 

Military  Operations 

Clasoif icRtion  Chianged  to  Ui.'CLASSIFIS) 

Py  Authority  of  CETC  Mtg  #ri.9,  Item  £144 
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Count «  Pi  nt*  11  lf«noe 


Sngp,  Jl«a.  Dav,  Oiv,,  MOj 

Offi«*,  wuaH«nMist«r  0«n*r4l  | 
(C  MMl  P)  ( 


i  OffiJ»f  CMttf  of  tnitln«eFg  ^Enir.  R«i,  &  DaTt  Uboratarlai 


fc.  23«^-01  0(m 

Nc  ,  8-31*02"0Ca  CCii 


1  lt«a  Kj'.  i31?jC2TC  #10?  .  _  _ _ _ _ £X— - 

[  r«quiM4  both  dsjf  wvl  tilj^t,  Davelopeant  of  tnfrarod  viewiiig  devlean  raqulp** 

;'  concM.-rant  dsTalopsant  of  cwintsmaasuras,  Clothinj  can  b»  trjsttd  to  pro»id* 
i  r»flfotanoc  valu»»  in  p*tt*me  that  *411  iBinliais#  tfs  valo*  of  Infrarad  aids, 

Thii  raiy  r»»ult  in  an  «nd  itae  poeseiaini  £«oh  s»rited  iu{»riorit|’  ov«p 

exutlnt  t*.«as  that  eoftplole  or  s.-.-tansiva  MpU.3«6eat  would  bs  juitiflod. 

:  a,  REFTlriCN’Cl^^i 

il'  ropir-t"s»nt  Bquipp.ant  Board  tenort  (Soorot)  dat«d  29  May  194^,  Sestion 
I  XXI,  ^artomaalar  tquifsaant  paps,  60,  Pisld  or  Cc*J>at  Unifoms. 

I  (2)  Oopcrtoent  of  th*  Ans^'  Vs-Torandua  No,  30-5-3.  dat«d  10  Uaroh  19Ut, 

fO«n<''.t.fl«(P»  Clothing? 

>•.  CKTCTIVt: 

I  U'  Ov'^xlopsant.  of  paittrns,  color  and  Mfleott."iO*  valuaa,  shj.ch  applisd 
n  Ir  tna  x)ab»t  uniforts  wlli  rander  tf»  warsr  incon;:pioi»ua  under  all 

I  iHUile  (V'nditlons, 

Sa,  Wi:.fTAKl  CIUMCmioTICdi 

Iil/  th»  fHittof'ns ,  oolor*  ami  rafleoitno#  raiusa  *h*U  bo  desigRJd  #3  *hit 

wti«n  thsi*  o&iKJuflasa  eloaents  fro  incorporated  In  the  eo«i>at.  vuvifore.  i 
th»  Infantry  loidiar  v^saring  ths  caaouflija  olothing  tdll  bo  leas  rialbld  ; 
tc  tb»  sneay  bs^th  day  and  nigfft, 

d,  DI3CU5SPS!  i 

(1}  TTx.  Ntr  Dep.artJiont  Squipaerit  Board  Socdpt  (3«crat),  dated  29  May  19^6 

!3«'U3n  XXI,  Quart* raaot fir  S({Ulpsesnt,  paiNiLsrapfj  6b,  stet-set  "Piold  P 
or  cor.bat  uriiferti.  Raa-eaitin  ehould  b«  oontinued  to  laprore  the  doal^.l, 
color,  and  casoufiaja,  fit  and  eisitvs  of  the  ooaponant  parte  of  the  i 

cc-r’btt  uniforra." 

U)  Tne  dellnaati.'ii  of  reepcngibilltj’  to  cfs^cuflage  olcthirsg  *aa  establiihed 
by  CepartfMit  of  tha  Anay  Kavryorandt®  No,  30“5-3i  dated  10  March  194S, 

I  ar  the  ras,)lt  of  eeraral  conference*  betKoefi  rapf'eaentatiree  of  thf 

I  Cfflce  of  the  Quarlerssetsr  Gsntr*!  rnd  th*  Office,  Chief  of  Engir,**rs. 

j  (3)  Tho  work  being  conducted  radar  Fit) jest  So.  8-21-<X?-002  'CAaoufloge 
j  l^eljtat  Cover  for  Mel*»t  Steal,  SI,  will  provide  dat.  «hlsh  ihould  be  of  ■ 

I _ v'liatance  jn  furthering  t!^  ^TOlcpsah^. 


rce«  ij.  1  (ft  !K* 


m 


tmim  mtstmism 


•oldis?  m  Ion^rTeim«»r«  un^r  th«  coiraii*  9t  darkmsa  «h»A  %he 

e«tc«!i’  AMe  i»tr*9«&  d9«i<«««  Swh  davidei  n 

^  night  tlaeat  «s  tttiwdcut  as  Isgr  4it^a  r 

{5)  The  U.  3,  tfoops  Mde  axoaliecit  «m  oS  the  anipafaeepa  on  Oklnam  picking 
off  Japansae  on  night  jatnoia,  it  ia  getwimll*  tiered  that  a  good 
proportion  of  the  '^«»altie«  scffes«d  by  Japa.^t)je  thara  raaoltad  froa 
daiaotion  of  thsir  »«>.  ^nia  at  nighte 

(i)  As  it  ic  rateonahio  t«  fiku.3«  that  exttnaiaa  vas  af  iitfufaa  vt(?  „ 
devioaa  aili  ha  mpiofcd  if  tha  atM^  in  ti^  aom  txpaditiouG 
davoiopiant  of  affactioa  eeuntani$%9uraa  haaeiaaa  a  naoataitrt 
(?)  Quartamaater  Corps  partieiiatlen  in  thia  project  oonsiata  of  app:  m 
patterns  and  colors  dcaignad  Corps  of  Sngii^ars  to  ees^t  unifo«^ 
end  furnishing  nsoesea!^'-  oKUtt.fUga  olothitu  for  sngLi^sring  tests « 

(9)  Aganeiss  interaeted  in  this  projaot,  in  additloa  to  the  Corps  of 
Engineers  ere  ktruy  Field  Foi'ces^  Qi<«rt«niaster  Corps 

aAN  OF  DimOPKENTt 

(1)  It  is  intended  to  ooi,../>ot  a  e&  /.ea  of  ajqjoflsss?  1  @ith  eog^aieaiiosss  of 
pettems  and  oolors  values  until  the  optljm  in  oonoosl^^snt  agaif^st  d^?» 
tlHs  vioutl  and  night  tijae  infrarsd  detsetdon  is  acoeapli#ied.  Mesre 
developed  will  aleo  be  teetgd  sgsinst  othar  Senom  fergs  of  battlefield 
illuninetion, 

(2)  These  foteblnations  of  patterns  wd  oolor  '"fdeoo  «d,ll  be  furnished  the 
Quartemsetop  Corps  fop  inoerpspetion  into  th«  fabric  »ith  whioh  the 
fsacuflage  clothing  will  bo  macW. 

(3)  The  finished  garaents  fumiehed  by  ihs  Caaj’tei^ater  Corps  *111  be  given 
exL.iuetive  engineering  teete  to  sveluate  the  asisouflago  effcotivenese  of 
the  clothing, 

(&)  ffhen  tha  ceieouflaga  olothisig  has  been  found  to  contain  t^«  ohar< 

aeteristiof  nejeseary  to  provide  edeijuate  eonetielatj  ‘  th*  approved  jat- 
iems  will  be  rasossended  to  the  QvMirtepaaeter  (terpa  fop  sernsG  tests, 

(5)  The  finished  osKoafiafa  olothiRa  wh««  used  with  the  hsla®t  oover  Kill 
pronde  a  suitable  base  ta  diiea  natusHU  foliage  or  eiftificlai  gwnl£h-» 
inj  BBtenal  .tay  bo  eddsd.  and  tail!  p  ";vide  the  inf-aatsv^  soldier  eoneeal* 
sent  St  oloi*  range  for  f»trol$  observation  £ad  sniper  siissione, 

(d)  Feing  e  partSelpstiag  proJ«et»  ths  reep&nsllsllitias  isr  5saoufla,s{e  sloth- 
litg  belna  divided  between  the  Owartej-tiaeter  Ctenaral  and  tte  Chief  of 
Engliwero  close  Heison  with  fehs  QaaptejesaGter  Corps  fdl  b«  eaintalnsd 
throughout  the  lifo  of  ♦hs  ps^jeota 

1 1)  The  fecilltles  of  imkiatry  and  ®th§p  noit-goveraesrit  egonoios  will  be 
engasod  to  underteks  appropriate  pfisaes  of  the  Csveloiaesit, 


ai£euec3^B::iK:.  aa^aEiagaigsaagsga-iew^i'»Trrweiiseiiyf^^ 
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Exhibit  2  DEPARTMENT  OF  THE  ARMY 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
WASHINGTON  2^,  D.  C. 

®JONF  IQ  Dtoem'biS'  I950 

SUBJECT:  Pereoniil  Camouflage  Requirements 

TO:  Chief;  Army  Field  Forces 

Fort  Monroe,  Virginia 
.«TTN.  G-h 


1.  through  3-  (EA.  note:  omitted  as  not  pertinent.) 

t.  It  la  understood  that  Office,  Chief  of  Army  Field  Forces 
for  logistical  reasons  has  selected  a  compromise  color  of  dark  green¬ 
ish  yellov,  "Munseli"  10  Y  3/3  for  the  vet  cold  uniform  as  the  least 
objectionable  color.  Also  that  this  color  vould  cover  approximately 
90^  of  the  uniform  requirement.  The  remaining  IC^  requirements  vrould 
include  special  mission  and  special  area  unifomis  as  veil  as  camou¬ 
flage  color  patterned  uniforms. 

(Ed.  note:  omitted  ao  not  pertinent.) 

6.  The  following  constitutes  this  office's  interpretation  of 
the  canouflage  requirements  stipulated  in  the  variotis  meetings  noted 
above  and  the  requirements  set  forth  in  the  Report  of  the  Array  Equip¬ 
ment  Board  (19-;C)  and  the  preliminary  Report  of  the  Department  of  tl^e 
Army  Uniform,  Board  29  April  191*9, 

ft.  The  personal  itemo  with  which  this  oorraspondenos  con¬ 
curs  for  which  camouflage  coloration  is  oonsideirad  to  feo  necssiary 
are ; 

(1)  Clothing,  Combat, 

(2 )  Helmet  Covers . 

(3)  Towels,  Handkerchiefs  and  Cotton  Underv«ar, 

(u)  Webbing,  etc. 

Spec  led  protectional  items,  i.e,,  Poncho,  Gloves, 
Mosquito  head  nets,  and  Insect  Bars. 


(6)  Tentage,  Small  Man -Carr iad. 
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b.  General  Principles. 

(1)  Canvouflo^e  Coloration  should  be  applied  to  ^1 

components  of  tht  habitually  or 

capable  of  boini  wm  as  m  outer  except 

■  for  items  such  as  buttonoin  insets  whon  lack  of 
olosuree  preclude  their  beint  vom  as  outer 
garments . 

(2)  Camouflage  coloration  should  be  effective 
against  visual  and  Infrared ^  direct  ai^d  indirect 
observation  from  the  grotmd  and  low  flying 
aircraft. 

(3)  Caiaouflage  coloration  should  be  equally  effective 
in  the  attack  and  defense  phases  of  coitbat, 

(h)  Camouflage  coloration  cannot  be  sacrificed  for 
recognition  requirements , 

(5)  Camouflage  coloration  for  epeciflo  it^iirai  should 
be  based  primarily  on  geogi*aphio&l  rather  them 
strictly  climatic  oonsidsi^tions . 

(6)  Canxjuflage  coloration  of  the  combat  aneemhle,  in 
the  visual  spectrum  is  required  from  a  minimuffl 
critical  distance  of  150  to  1000  yards  and  should 
be  dasigned  to  reduce  the  eonspicuousnees  of  the 
individual  in  the  open  psatur©  type  of  teiTUln  as 
opposed  to  the  closed  wooded  type  of  terrain. 

7.  As  Indicated  in  the  raeeting  held  at  Offio@,  Chief  of  Army 
Field  Forces  on  25  October  1950,  it  is  considered  desirable  for  yom* 
office  to  8Ujrima.rize  In  a  single  document  the  required  general  military 
characteristics  for  personal  ceinsouf.lage . 

0.  It  is  r«)quested  that  the  aforogoing  to  be  s^viewed  and  that 
your  Qommente  and/or  oonourrenos  be  trarksmitted  to  thia  office. 

FCS  THE  CHIEF  OF  ESJOINEERS  i 


/a/  Lloyd  L.  Rail, 
for  D.  0.  HiM'iOHD 

Lt  Colonel,  Corps  of  Engineers 
Chief,  Sngr  Rsc  ^  Dsvelopaent 
Dlv 

Military  Opera vions 
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ATDEV-ll  39‘+*6(C)  (i8  Deo  50)  let  Ind 

OffieSf  Chief  of  Army  Field  Foroes,  Fort  Monroe,  Virginia  3  <?anuary  51 
TO;  Chief  of  ^inters,  Department  of  the  Am^,  WAibinston  S5,  C, 

1.  The  statement  contained  in  paragiupH  4  of  basic  is  confirtsied. 
The  colors  were  chosen  for  the  reasons  stated  therein. 

2.  The  interpretation  made  by  your  office  of  the  camouflage 
requirements  of  the  Army  in  the  field  as  set  forth  in  paragraph  6  of 
baalo  it  oonourrtd  In  and  it  a  clear  statement  of  the  requi^^sd  gen* 
aral  military  oharaoteristioa  for  personal  oamouflaga. 

3.  It  is  the  recommendation  of  this  office  that  the  statement 
of  requirements  contained  in  paragraph  6  of  basic  form  the  basis  for 
future  research  and  development  in  the  field  of  camouflage  for  combat 
uniforms  and  individual  equipment. 

FDR  THE  CHIEF  OF  ARMY  FIELD  FORCES; 


5  Inals  L.  S.  BARBER 

n/c  It  Col,  AQC 

Asst  AdJ  Can 


ENG^rF  (18  Dec  50 )  2nd  Ind 

Office  of  the  Chief  of  Engineers,  Washington  25,  D,  C.  10  January  51 
TO;  Conmanding  Oenerel,  The  Engineer  Center,  Fort  Belvoir,  Virginia 

I'cr  information  and  guidance  of  the  Engineer  Research  and  Devel¬ 
opment  Laboratories  in  connection  with  future  Research  and  Dgvaiopnjant 
in  the  field  of  Camouf '' sge  for  combat  unifonna  and  personal  equipment. 

BY  ORDEf.  OF  THE  CHIEF  OF  ENGINE® S; 


D,  a.  HAi-U'IOND 

Lt  Colonel,  Corps  of  Enginsero 
Chief,  En.gr  Res  &  Development  Div 
Militar:/  Operations 


117 

ARMY  Fim)  FOROBS  BOARD  NO.  3  gxhibit  3 

Fort  Banning;  Cf«orgl6 


QNBCO  421  26  Nov  52 

SlffiJSCT;  Ensemble,  Hot-Wet 

THRU:  Chief  of  Army  Field  Forces 

Fort  Monroe,  Virginia 
ATTN:  ATDSV-11 

TO:  Department  of  the  Army 

Research  &  Development  Division 
Washington  25,  D.  C. 


I'll  aijcordance  with  Department  of  th®  Army  poliey  to  «Kpedite 
davelogmant  and  to  eliminate  unneoeaeary  espeMiture  of  fuaSe, 
recommend  that  early  consideration  be  given  to  rsoonsneafiatiens  con¬ 
tained  in  Incl  1  to  Ltr,  ONBCO  421  (P-2500),  AFF  Board  No.  3,  1? 

Nov  52,  Subject;  "Tentative  Report  of  Project  No.  2500,  Test  of 
L^iforni,  Combat  Hot-DiT,  FX-52-2"  (RES'rRICTS)  BeQlu-ity  Liformtion) . 
Pertinent  i'ccommendatione  are: 

a<  "No  further  coneldaration  b@  given  to  eapwrat®  uni¬ 
form*  for  hot-wat  and  hot-dry  olimat®*." 

b.  "The  requirsmsnt  for  on®  hot  veethor  uniform  for  U80 
under  both  hot-vet  arid  hot-dry  cliinatic  conditiins  be  established." 


/a/  Wiilifesi  J,  Eyerly 
WILLIAM 

Colonel,  Artillary 
Acting  Pro..idant 


U8 


Exhibit  4  DSyARTMim,'  OF  THE 

Offioo  of  th«  Ohiaf  of  Enginmi'st 
Washington,  D,  C. 


SIOKF  (0/8- 31-02 -004)  3  jMmi  19*?3 

SUBJECT:  Caffioux'lagfj  Hot-Dry,  Kot-Wet  tMifomiS 

TOi  Comjmding  Officer 

Engineer  Research  i  Development  LaboratorisifS 
Fort  Belvoir,  Virginia 


1.  Reference  is  made  to  inclosed  copy  of  Rsatrictcrfi  Diepoui- 
tion  Form,  Cotnrnent  No.  1  from  G-4  to  the  Chief  of  Engineers,  file 
CA-F3-31985,  Subject;  "Ihiiforms,  Hot-Wet  and  Hot-Dry  Climates/' 
dated  21  Maj'  1953. 

2.  Disposition  form  roferanced  in  s^J^ragraph  1  abov®  is  fer- 
v/arded  for  your  guidance  and  appropriate  action. 

3.  Inlormation  received  1  J’tme  1953  from  Office  of  the 
Quartermaster  General  indicates  that  the  QuarterTraater  intends  con¬ 
ducting  tests  from  1  July  to  1  September  1953*  It  is  r'ffiqueoted  tiiat 
BRDL  conduct  its  tests  ooncui'rently  and  in  cocnxlination  vith  T'h® 
Quartermaster  Board,  Camp  Lee,  Virginia,  Direct  lisieon  vitli  that 
Board  in  authorized.  Copies  of  oorre'^pondanoo  to  and  from  tho 
fihouid  be  transmitted  to  this  office. 

BY  COm/U0  OF  MAJOR  GENERAL  STUROIS: 


1  Incl 

CY  DF  fr  0~h, 
21  May  :,j 


/s/  Walter  W,  Flynn 
for  C.  T.  NEOTON 

Colonel,  Corps  of  ife.fln«er« 
chief,  Engr  Raib  Qi  D»v  Div 
Military  Operation® 


il9 


Unifoms,  Hot-W*t  and  Hot^Jry 
Climat©* 

Q4-P8  Col  Triplet/j^^JfiS/arf 

ifhfl  ^wartarmaatsr  Oenas^  OV 
Oilef  of  anglnear* 

1,  Rafaranoe  is  mad®  to  letter,  subjeot  ®a,  above,  fil* 

Qk/fi  25073,  dated  28  April  53,  whioh  stated  a  oonferanot  would  b« 
hsld  on  14  May  19!33* 

2.  The  agreements  reached  at  the  conference  referred  to  in 
paragraph  1  above,  with  the  concurrence  of  ACofS,  Q3  DA,  OCAFF,  CMC 
and  GofE  are: 


a.  The  present  utility  cap,  jaeket  and  trou*e”‘»  (®T), 
0.0.  10?  color  stays  for  utility  and  temperate  wae  oettibat  vtnlfors. 

b.  The  Quartermaster  Corps  will; 

(1)  Continue  work  on  design  end  cloth. 

(2)  For  desert  (Hot-Dry)  use  utilise  poplin  cloth  ii 
shade  (Tan)  #112. 

(3)  The  jungle  (Hot»W3t)  ui^ifom  will  be  aonxinued  ia 
poplin  cloth,  shade  (Olive  Oresn)  #ll6. 

c.  The  Gorpa  of  Engineers  will  continue  work  on  color  i*: 
coordination  with  AFF  and 

d.  At  the  end  of  sumsr  teete  at  Xiivia  and  JuwqI®  tagts 

in  Panama  by  the  Qf-iO,  anot-h-sr  oonfercnoe  will  be  called  to  reavfeluat® 
the  results,  and  the  one^uniforra  concept  for  hot  cllmateg  will  b« 
reesamlned . 


c .  The  Coj/ps  0?  Sngineere  will  invastigate  the  caesouflsig® 
of  ^/ebbing,  helmets  and  body  armor,  to  oonfom  to  oasaouflnga  colors  of 
uni forma . 


f.  Joint  Quarteraasttr  and  Snginoar  teets  vltli  AIT'*  ob» 
sni’viars  should  not  procludt  the  eetabliBtoQHt  of  a  atuiy  group  of 

Cofl,  Slid  AFP  meniberehip,  similar  to  that  now  working  on  load 
carrying  equipment, 

g.  Chief  of  .4iTsy  Field  Fbroee  will  icsnediately  fumieh 
QSC  with  design  changes  desired  on  Hot-Wet  and  Hot-Dry  uniforms. 
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3.  It  ic  requested  that  your  office  take  th®  necessary  action 
in  accordance  with  paragraph  2  above. 

BY  DIRKTION  OP  THE  ASSIOTART  CHUy  OP  STAFF,  04; 


Copies  furnished: 
ACofS,  03 

CAFF,  ATTN:  DS?V-11 


W,  8.  TRIPLET,  Colonel,  OS 
Chief,  Developn^nt  Br,  RiD  Div 


IMl 

DIS'ARTOIIINT  OF  THE  Mfi  Exhibit  5 

Office  of  ths  Chief  of  Engineers 
Washington  25,  D.  G. 


EOT  (S-0-31-02-004)  1  July  I953 

SUBJECT;  Uhifoms,  Hot-Wet  end  Hot4)ry  Climates 

TO:  Commanding  Officer 

Engineer  Raeearch  &  Development  Laboratories 
Fort  Belvoir,  Virginia 


1.  Reference  la  made  to  Restricted  Disposition  Forms,  Comment 
No.  1  from  04,  General  Staff,  Department  of  the  to  ths  (Juasisr- 
master  General  and  the  Chief  of  &gineers,  file  G4/F3,  subject  as 
above,  dated  21  May  53* 

2.  At  a  meeting  held  on  26  June  1953  in  the  Pent4i^n  attended 
by  Colonel  W.  S.  Triplet,  Lt.  Col.  V/.  L.  Lewis,  04,  R&D  Divj  Mr. 

L.  J,  Eaton,  OCIS  and  Mr.  R.  L.  Thornton,  ®DL,  paragraph  2f  of  Diapo- 
sltion  Form,  Comment  No.  1  refei'enced  in  paragraph  1  above  was  intsr- 
preted  to  imply  that  the  Corps  of  Engineer®  would  a  qualified 
colorist  on  hand  periodically  at  Yuma  in  order  that  Quartermaster 
CoxisB  questions  on  matters  of  color  could  be  anervered. 

3.  It  is  requested  therefore  that  ERDL  hove  a  qualified  caitsou- 
flage  techniciax\  at  Yuma  for  at  least  tv/o  (2)  TOrking  days  within 
each  fourteen  (l4)  calendar  day  period  for  the  duration  of  the  joint 
tests  and.  for  an  additioned  time  deemed  necessary  by  the  Quar’teimater 
Corps  project  officer. 

4.  It  la  requested  that  a  detailed  ov®rall  ocst  satimAts  for 
conducting  these  tests,  chargeable  to  Project  No.  8-31-02-004,  Pat¬ 
terns,  Camouflage  Clothing,  be  forwarded  bo  as  to  reach  the  office, 
Chief  Engineers,  ATTN:  ENONT',  not  later  than  6  dUly  1953* 

5.  This  confirms  requests  made  by  te3.0phon9  on  29  JUne  1953* 

BY  CO^.AND  OF  M-UC®  QB^ISAL  nTUROIB: 


C.  T.  NEWTON 

Colonel,  Corps  of  Eagingere 
Chief,  Engr  Res  &  DevelopRant  Div 
Military  Operation® 


12s; 


I 

Sxhibit  6 

SUBJECT :  Equipment,  Supplies,  and  Se.eTriceB  for  Panam  Camouflage 
Tests 

mNFCo/OS-OO^)  {15  Oct  53)  lot  Ind 

Office  of  the  Chief  of  Engineer*,  Wftihington  25,  D,  C,,  5  November  1953 

TO;  Commanding  Offioer,  Engineer  Research  and  Davelopmant  Laboratories 
Fort  Belvoir,  Virginia 

1.  Reference  is  made  to  the  meeting  held  at  the  Office  of  the 
Quartermaster  General  on  3  November  1953  attended  by  representatives 
of  OCE  euid  ERDL  at  which  the  following  was  discussed: 

a.  The  SRDL  tost  group  will  share  tlie  offio®,  work  area 
and  storage  space  aeeignad  to  the  R4D  Evaluation  Agency  of  th© 

Quartermaster  Corps  at  test  area. 

b .  The  Quartermaster  Corps  R6D  Evaluation  Agency  will 
furnish  6  men  for  the  use  of  the  ERDL  test  group. 

s 

c.  The  following  ouppoi’t  is  being  requ3Btcd  of  th®  thtatar 

to  meet  the  requirements  of  the  TOL  teat  group  teste  9Qhedul®d  to  be¬ 
gin  npproximeteiy  1  Deoembur  1953  and  ending  approxirMtely  20  Dooefi^er  ^ 

1953. 

(1)  Quarters  and  ineasing  facilities  for  the  three  ERDL 
test  groups  and  the  two  truck  drivers  requested  of  the  theater. 

(2)  One  l/!+  ton  truck  (jeep),  ono  3A  tjuick  with 

I'-ton  trailer. 

(3)  Drivers  for  the  two  vehicles  in  2  abovo. 

fh)  The  use  of  a  liaison  type  plana  with  pilot  for 
the  purpose  of  taking  camouflage  aeriel  photographs.  It  is  estimated 
that  the  necsesary  photographic  coverage  can  ba  oonclviotsd  if  plan®  is 
md9  avuilabl®  on  a  day  basic,  for  a  total  pf  thr®c  diEyi,  not  n*e«e- 
@arily  cons^cutlv®  dtsy*  bto&uas  photographic  ooverag*  le  asp«nd0at 
upon  factors  that  cannot  be  daterminsd  In  advance.  In  this  oomieO“ 
tion  the  ETOL  tost  group  will  siipply  the  cameras  and  naceseai-y  apeolB."' 
type  films . 

2.  The  theater  is  being  requested  to  grant  clearance  and  second 
air  priority  to  Include  35  pounds  excess  baggage  par  each  of  the  three 

men .  • 


3.  The  Office  of  T'-'*  Quartermaster  General  eut^ests  that  any 
shipment  of  equipment  not  being  carried  vlth  the  personnel  be  shipped 
c/o  Post  Quartermaster,  Fort  Sherman,  Panama  Canal  Zone  for  the  Ehigi“ 
neer  Research  and  Development  Camouflage  test  team,  Attention  of  the 
Quart..  ter  test  tseuu. 

I4,  Contingent  upon  the  oonaurrenee  ef  th«  theater,  this  offiae 
tpprovsR  the  travel  of  Mr.  John  Hopkins,  Mr.  Sdverd  Blorly,  and  Mr. 
Sidney  Feldman  of  the  SRDL  to  travel  to  the  Panama  Canal  Zone  for  a 
period  of  approximately  30  daj's .  These  tests  are  scheduled  to  begin 
on  or  about  1  December  19t)3  for  the  purpose  of  conducting  cajiiouflage 
color  experiments  in  coordination  with  the  Quartermaster  Corps,  R&D 
Evaluation  Agency  test  team  on  the  cooperative  testa  of  Snssmble, 
Hot-Weothor  QMnT.l?'32-:)3100. 

t.  Upon  arrival  at  the  Panama  Canal  Zone  the  ERDL  test  team 
w\ll  report  to  the  Army  representative  at  the  Headquarters  in  which 
they  are  performing  duty.  Other  agency  to  be  cor/acted  will  be  the 
Quartermaster  Corps,  Research  and  Development  Evaluation  Agency  test 
team  for  the  cooperative  testing  with  respect  to  the  camouflage  coior- 
a’-lon  aspects  of  the  tests. 

In  con fo rtmnee  with  the  current  austerity  program  Qvsr,'’ 
effort  chould  be  made  to  complete  all  required  tests  during  the 
December  19^3  lost  period  rather  thaji  continue  these  te^ts  during 
the  spring  r.ea.son  of  I.)'.’* 

7-  It  Is  requested  that  suggested  color  for  clothing  as  tl  • 
result  of  these  test::  be  forw-arded  so  as  to  reach  the  Office,  Ch'’* 
of  Enalneers,  Attn:  EhCilF,  net  later  thAr,  1  Februar;,' 

BY  CW-'AX  OF  MAJOR  05NERAL  GTUBGFR; 


/s,'  C.  T.  Ri•W1^0N 

Colonel,  Corps  c '  Engi  -e- 
Chief,,  C.'gr  Reu  *1  Dev  biv 
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APPSKDIX  B 

USfi> 


Item 


f)^^t  Ju^ie 


Adapter^  film  pact  Ux5 
Adapter,  lens  hood 
Armor,  vest,  M-52A,  size  niedium 
Athletic  equipment  for  recreation,  set 
Attachnsent,  color,  Harrison,  T/OS  DW  modal 
cxpoeura  meter 
Axe,  chopping,  single  bit 
Bag,  cajivaa,  v&ter,  2  gal. 

Bag,  fiLm  chemging 
Bag,  sleeping,  v/ool 
Bandoleers,  ammo.  -  vood  block  loaded 
Batteries,  flash 

Battery  assembly  -  3  nonspill  storage  cells  aig 
stock  No.  EB-.2ki/u  for  snipsrscopt 
Belt,  cartridge,  cal.  .30)  diismt.  iM*1932 
Binocular,  atareo-prism  6x30  w/caea 
Binocular,  stereo-prism  7x50  v/case 
Blanket,  vool  OD  M-19*^3 
Brushes,  paint,  2" 

Bulbs,  flash,  GE  50,  pkg 

Cable,  flash 

Camara,  .A.rguo  C-} 

Gamer*.,  motion  picture,  Qin«  Kodak  l6!nm) 

.Boyal,  w/f ).  1"  FL  lens  v/oarrying  o&se 

Ciur.era,  Annlversari'  Model 

Camera,  speed  graphic,  4x5 
Canteen,  K-10,  aluminum 
Cape,  exp.,  co-mouflage 
Car  ‘  er,  intrenchment  tool,  combat 
Carryall,  vehicle,  6  passenger 
Case,  v&tar  repellent,  bag  sleeping  M-45 
C«»e,  wfcter  repellent,  bag,  alsaplng,  M-15^5 
Chair,  folding,  iteel 
Chair,  folding,  vood  and  iT«tal 
Cloth,  exp.,  e.a.mple6.  i  yd  x  3  >'d0  approx. 

solid  shades  &r.d  patterns 
CompasB,  bos  dial,  3’  x  3'  Bletzgen 
Cot,  canvas,  folding 
Cover,  oantaan,  dismt,  M-I9IO 
Covara,  helfwt,  oxp.  burlap  in  4  color* 

Cup,  cEnteen,  CH3 


0 

0 

4 

1 


2 


3 


0 


1 

1 

4 
1 
2 

5 

0 


1 

0 

0 

1 

0 

5 

6 


0 

8 

1 

1 

10 

k 

5 

,l 

1 


c 

6 

1 

0 

0 

0 

10 

2 

1 


1 

0 

1 

4 

0 

6 

1 

3 

2 

6 

6 


1 

1 

1 

6 

5 

0 

0 

S 

0 

0 

0 


0 

1 

6 

8 

20 

4 


8 

0 

0 

0 

18 

6 
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QIqU\,  foQUsing 

inflttamablt;  U^iid  §«aoli»6|  staeli 

1 

1 

5-g»l.  oag, 

3 

0 

film,  l6nEa,  Kodaohrome,  ft. 

2700 

3300 

Film,  35nin,  Kodachroma  for  stereo  eamera,  roll 

5 

J 

Film,  El;tachrorae,  iixS  sheet 

4l 

35 

Film,  infrared,  4x5  sheet 

18 

15 

Film,  super  Kx,  4x5  sheet 

58 

40 

Filtei’s,  set,  Wratten  oeriee  VI. 

1 

1 

Finder,  rang®,  M-7  w/trlpod  1  metar  base 

1 

0 

Flash  gun,  Qreflex  #3? 

1 

1 

Flashlight,  2  cell 

5 

5 

Grey  scales  9  step  set,  1x2  ft  ea.  celolex 

1 

1 

Hammer,  carpenters 

1 

0 

Hatchet 

1 

0 

Haversack 

0 

3 

Helmet,  liners 

4 

6 

Helmet,  steel  M-1 

4 

6 

hv-lmat,  9UJ1 

10 

0 

Holder,  film,  PH81  -  out  film  4x5 

15 

15 

Jack,  hydraulic,  3  ton,  u/handle 

2 

0 

Jug,  insulated,  1-gal.  cap.,  w/spigo+ 

2 

0 

Kit,  first  a*d,  motor,  vehicle,  24  vuiit 

1 

0 

Kit,  snake  bite,  suction 

1 

1 

Lons,  i27mm  in  Kodak  shutter  eupermatio 

Light  corrector  disks,  Harrison  0*rl««  VI 

1 

1 

complete  get  of  22,  1/H  to  C8  •  set 

1 

1 

Looker,  trunk 

6 

0 

MftChatte,  id’'  M19‘<2  Style  B,  w/3h«ath 

1 

2 

Marker,  r icefield 

6 

0 

Meter,  exposure,  Mdl,  GE-DW-6'8 

1 

1 

Meter,  exposore,  Weston 

1 

1 

Mount,  filter,  ieno  hood  Si  holder  Ph  1C6A 

2 

3 

Net,  helmet,  v  "'and 

0 

Pack,  field,  cargo,  M-45 

e 

6 

Pack,  field,  combat,  M-*»5 

3 

6 

Padlock,  tTAster  No.  5^  2  in. 

5 

0 

Pails,  14  qt. 

4 

0 

Paint,  caj;K)ufle.ge  exp,  can,  Freon  gas,  4  colors 

0 

12 

Paint,  face,  camouflage,  stick  2  colors 

0 

2 

Pistol,  Pyrotechnic,  v/flaret 

S 

0 

Pole,  upright  12'  3' 

8 

0 

Pouch,  first  aid  packet,  H1942 

8 

6 

Radio  B8t,  Af{/?RC-6 

8 

0 

Range  finder,  coupled  to  4x5  ap«8d  g4T.phia  oamara 

1 

Ration,  operational  ”e"  case 

1 

0 

12T 


€gtrt 


Rifle  oal.  .30  Ml,  w/slia^  claes  x.  4 

Sav,  haEO.,  erosseut  1 

Shovel,  gen  purpose,  round  point  type  IV  1 

Shovel,  intrenching  M-U3  4 

ScisBors,  pr  0 

Slate,  photo  information  2 

Snlperncope,  20,000  V,  infrared  set  #1,  w/oase  0 

Snipe rsoope,  photograph i''  asaembly  v/leni  • 

viwvtr,  powerpack,  tripod  &  OBse  0 

Spools,  x.-keup  16  mm,  w/can,  film  4 

Stamps  2,500 

Station  wagon,  Buick,  1951,  w/steel  cage  1 

Suspenders  pack,  field,  cargo  &  coiubat  8 

Tablets,  salt,  boK  of  50  1 

Tape,  masking,  roll  0 

■^snt,  shelter,  half,  new  type,  complete  v/pins 

k  poles  8 

Tissue,  lens,  pkg  2 

Tripod,  quick  set  1 

Truck,  *■  ton,  axt  1 

Truck,  3/^  ■f'cn,  ^x-*  2 

Typewriter  1 

Unifcrr,,  combat,  lightweight  ensemble  T=53*I  shads 

0010?  consisting  of  1  cap,  1  shirt,  1  pr  tixiuaera  1 
Unifort,  combat,  lightwai^t  ensemble  T-53*2  abide 

Tsn  11?  an  above  4 

Ur.tfop''. ,  combat,  lightweight  ensemble  T-53''3  shade 

Oree.u  11'-  as  above  1 

rnifcp".,  cmibat,  lightweight  ensemble  T-53*I  shade 

v>,(ik  I  rio .  i  as  stove  1 

Unifc:'',  exp.  ,  flock  pattern  on  nylon  0 

exp..  HPS-1  0 

Uniform,  exp.,  aclid  visual  shade  OGIO7  infror-ed 

p  'em  ST  C 

I'.nircrt',,  exp.,  ST  pattern  various  oolor 

co'-tlnationa  0 


0 

0 

0 

6 

1 

2 

1 


1 

4 

0 

0 

6 

0 

2 

8 

2 

i 

1 

1 

0 

1 

1 

4 

1 

1 

1 


3 
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Tabl«  VII.  Test  Series  No.  1}  Khaki  No.  1  Uhif^rm 


Site 

Detected  as  Objects 

as  Men 

S 

W 

P 

s 

W 

P 

Rio  Puerco 

2000 

a.  Front  Lighting 

2000  700 

775 

1100 

500 

2000 

2000 

1000 

775 

775 

600 

2000 

2000 

900 

1000 

1000 

500 

1700 

2000 

750 

500 

550 

400 

2000 

- 

1100 

900 

900 

550 

Marble  Canyon 

l6oC 

600  K 

1060 

1060 

400  K 

1600 

1600 

400  K 

1200 

1400 

300  K 

1100 

1400 

500  K 

6CX) 

900 

400  K 

1600 

1600 

- 

900 

1100 

• 

ilooamond 

3000 

3000 

2200 

2000 

2000 

1350 

1600 

3000 

1000 

900 

1400 

600 

1900 

2400 

1275 

• 

- 

Vestiivorland 

* 

. 

600 

600 

500 

. 

- 

700 

100 

500 

- 

- 

- 

100 

850 

500 

- 

- 

* 

100 

“ 

» 

Rio  Puerco 

1500 

b.  Side  Lighting 

1600 

1100 

1200 

1700 

1700 

- 

1400 

1400 

- 

19;’0 

I960 

• 

1100 

1200 

• 

U'.O 

IMOO 

- 

V 

1200 

» 

R08an\ond 

212',. 

2626 

1076 

2125 

2125 

775 

2100 

2600 

1100 

1200 

1875 

800 

212  S 

2126 

900 

2126 

2125 

775 

1700 

1'900 

1700 

600 

1500 

600 

2300 

2300 

1700 

1700 

1800 

100 

2300 

2300 

1700 

1700 

1800 

100 

itoo 

1700 

900 

1400 

600 

1700 

1600 

1700 

600 

1000 

600 

W-sotr.'orland 

1260 

1250 

600 

860 

950 

500 

960 

1200 

700 

800 

1000 

doo 

1160 

1200 

600 

600 

8  50 

500 

1600 

1600 

800 

900 

900 

600 

Talji,  ni  (oont'd) 


m 


Site 


M&rble  Cwiyon 


BoaRtnond 


Detected  as  Ob.lects 

Men'-ified 

as  Men 

S 

W 

P 

F 

1200 

0.  Light  ini: 

lUoO  800  K 

400 

1800 

§00  K 

1700 

1700 

1450  K 

1075 

1200 

750  K 

1600 

1600 

1425  K 

750 

1400 

400  K 

l6oo 

1600 

1425  K 

750 

1400 

n 

1600 

161*0 

1470 

1100 

1420 

500 

1800 

1800 

1500  K 

1300 

1500 

60  0  l< 

1800 

1800 

1500  K 

1600 

1600 

500  K 

2725 

3250 

1700 

1475 

2785 

850 

2725 

3250 

1700 

1475 

§785 

850 

3500 

3500 

- 

1850 

1300 

850 

3500 

3500 

- 

1200 

2200 

KEY :  S  =>  StEuiding 
W  “  Walking 
P  K  Prone 
K  ■  Kneeling 

NOTE;  All  values  in  yards. 


132 


Table  VIII.  Teat  Series  No.  1}  Tan  112  Ualforra 


Site 

Detected  ae  Objects 

Identified  as  Men 

S 

W 

P 

S 

w 

P 

a.  Front  Lishtins 

Bio  Puerco 

2000 

2000 

850 

775 

9C0 

503 

2000 

2000 

700 

575 

575 

550 

2000 

2000 

900 

900 

560 

600 

1400 

2000 

750 

600 

900 

400 

2000 

- 

1100 

900 

900 

650 

Marble  Canyon 

1600 

1600 

600  K 

1050 

1050 

300  K 

1600 

1600 

400  K 

1200 

1400 

400  K 

1100 

1600 

500  K 

600 

900 

400  K 

1600 

1400 

900 

1100 

m 

Rosamond 

2400 

2400 

2200 

2000 

2000 

1350 

1600 

3000 

1000 

900 

1400 

600 

1500 

2100 

1275 

- 

■“ 

” 

Weotmorlaind 

m 

•3» 

700 

600 

500 

- 

» 

<a 

6uo 

TOO 

500 

- 

- 

TOO 

650 

500 

- 

" 

700 

b.  Side  Lightinp; 

Rio  Puerco 

1750 

1750 

• 

1100 

120^ 

1700 

1700 

- 

1400 

140V 

«• 

1600 

- 

1100 

1200 

<** 

1700 

1800 

• 

• 

w 

Rosamond 

2125 

2600 

1075 

2175 

2125 

775 

2100 

2600 

1150 

1200 

ISOO 

800 

2125 

2125 

900 

2125 

2125 

m 

2020 

2210 

1370 

1480 

1650 

690 

1700 

1900 

1700 

^50 

1500 

400 

2^00 

2300 

1700 

1700 

TOO 

TOO 

2300 

2300 

1700 

1700 

1800 

TOO 

1600 

1600 

1700 

900 

1400 

600 

1700 

1800 

1700 

600 

1000 

600 

Westmorland 

1250 

1250 

TOO 

800 

950 

500 

950 

1200 

6CO 

800 

1000 

400 

1200 

1300 

800 

600 

850 

500 

1400 

1400 

600 

900 

900 

600 
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Tfcbl®  VIII  (cont'd) 


Marble  Canyon 


Rosamond 


1200 

lliOO 

600  K 

1700 

1700 

IU50  K 

1600 

1600 

1^25  K 

1600 

1600 

li+25  K 

1660 

1690 

1390 

1800 

1800 

1500  K 

1300 

1800 

1200  K 

2725 

3250 

1700 

2725 

3250 

1700 

2500 

2500 

3500 

3500 

400 

1200 

400  K 

1075 

1225 

750  K 

750 

1400 

400  K 

750 

1400 

•> 

1090 

1430 

530 

1300 

1500 

60  0  K 

1600 

1600 

*^07 :: 

1500 

2725 

650 

1500 

2725 

e> 

1250 

1300 

ts 

KKY!  8  ’i  Stwiding 
W  «  Walking 
P  a  Prone 
K  •>  Kneeling 


NOTE: 


All  values  in  yards . 


13*+ 


Table  IX.  Test  Series  So.  1^  Green  ll6  Unifbrm 


Site 


Rio  Puerco 


Marble  C&nyt)^ 

1600 

1600 

600  K 

1050 

3.050 

400  K 

1630 

1600 

500  K 

1200 

1400 

300  K 

1300 

I5CO 

500  K 

900 

1000 

400  K 

1600 

1600 

- 

975 

1300 

Ros.iiRond 

3000 

3000 

2200 

2000 

2000 

1350 

2h00 

3000 

1000 

1000 

1600 

600 

2000 

3(X)0 

1350 

0 

1275 

a 

Westmorland 

n 

0 

800 

600 

600 

«/ 

600 

700 

650 

- 

« 

- 

800 

850 

500 

- 

100 

Cm 

b.  Side 

Liffbting 

Rio  Pueroo 

1800 

1850 

■» 

1200 

1400 

t» 

1700 

1700 

• 

1400 

1400 

r» 

1950 

1950 

- 

1100 

1200 

•» 

1800 

190Q 

” 

- 

1400 

Rosamond 

2125 

2625 

1075 

2125 

2125 

750 

2200 

2700 

1100 

1200 

1800 

800 

2125 

2125 

900 

2125 

2125 

750 

ITOO 

1900 

1700 

750 

1500 

600 

2300 

2300 

1700 

1700 

1800 

too 

2300 

2300 

170-3 

1700 

1600 

TOO 

1700 

1900 

1700 

900 

1400 

600 

Westmorland 

1300 

1300 

800 

900 

950 

500 

13'00 

1400 

700 

900 

1100 

600 

1600 

1400 

800 

TOO 

1050 

500 

1300 

1600 

800 

900 

500 

600 

2000 

2000 

800 

775 

IJOO 

500 

2000 

2000 

loco 

575 

850 

575 

2000 

2000 

900 

900 

900 

600 

1900 

2000 

750 

600 

650 

650 

2000 

noo 

900 

900 

600 

Table  IX  (cont'd) 


Site 

Detected  as  Objects 

identified 

aa  Men 

S 

W 

S 

w 

P 

0 .  Rear  Lighting 

Marbl®  Canyon 

ll+OO 

1500 

1200 

800 

1300 

400 

1700 

1700 

1450 

1075 

1225 

700 

1625 

1625 

1425 

750 

1400 

400 

1625 

1625 

1425 

750 

1400 

. 

1000 

1800 

I5OQ 

1300 

1500 

600 

1800 

1800 

1200 

1600 

1600 

500 

Rosamond 

2725 

3250 

1700 

1500 

2725 

850 

272^) 

3250 

1700 

1500 

2725 

3500 

3500 

- 

1250 

1300 

- 

3500 

3500 

• 

KEY!  S  »  Standing 
W  •  Walking 
P  *  Prone 
K  =  Kneeling 


NOTE:  All  values  in  yards. 


•1-30 


TabX*  X. 


Bit9 


Rio  Puerco 


Marble  Canyon 


Roaamond 


Westmorland 


Rio  Puarco 


Rosamond 


Westmorland 


T«st  Ssriaa  No,  ij  Oliv#  Oraen  iO?  Unlfom 


a.  Front  Lifting 


2000 

2000 

800 

2000 

2000 

1100 

2000 

2000 

900 

1900 

2000 

2000 

• 

1100 

1600 

1600 

600 

1600 

1600 

500 

1300 

1500 

500 

1600 

1600 

■» 

jCOO 

3000 

2200 

2400 

3000 

1000 

2000 

3000 

1350 

- 

b.  Side 

Lightin,cf 

1800 

1850 

1700 

1700 

1900 

1900 

1800 

1800 

- 

2125 

2625 

1075 

2200 

2700 

1000 

2125 

2125 

900 

1700 

1900 

1700 

2300 

2300 

1700 

2300 

2300 

1700 

1700 

1900 

1700 

1700 

1800 

1700 

1300 

1300 

600 

1300 

1400 

800 

1400 

1500 

800 

1600 

I6OO 

800 

775 

1200 

500 

575 

775 

575 

900 

650 

600 

600 

650 

600 

900 

900 

650 

1050 

1050 

400 

1200 

1400 

300 

900 

1000 

400 

975 

1300 

- 

2000 

2000 

1350 

1000 

1600 

600 

•• 

1275 

- 

800 

600 

600 

600 

700 

650 

800 

850 

500 

700 

m 

0 

1200 

1400 

1400 

1400 

1100 

1200 

- 

1400 

- 

2125 

2125 

775 

1200 

1800 

800 

2125 

2125 

775 

750 

1500 

600 

1700 

1800 

700 

1700 

1800 

700 

900 

1400 

600 

800 

1400 

900 

800 

950 

500 

900 

1100 

600 

700 

1050 

600 

900 

900 

600 

Tftbl*  X  (aont'd) 


137 


Site 

ISetectad  as  Objects 

Identified  as 

ken 

S 

W 

p 

— 

P 

Marble  Canyon 

1400 

c .  Rear  Lighting 

1500  1800  K 

600 

1300 

400 

1700 

1700 

14  50  K 

1075 

2225 

750 

1600 

1600 

1425  K 

750 

1400 

400 

1600 

1600 

IU25  K 

750 

1400 

m 

1800 

1800 

1500 

1300 

1500 

600 

1800 

1800 

1200 

1600 

1600 

500 

Rosamond 

2725 

3250 

1700 

1475 

2725 

850 

2725 

3250 

1700 

1475 

2725 

- 

3500 

3500 

- 

1250 

1300 

« 

3500 

3800 

M 

* 

m 

Ci 

S  »  atar.ding 
W  «  Walking 
P  «  Prone 
K  »  Kneeling 


NOTE:  All  values  in  yards. 


,>;v 

■V  -o 

13B 

T»i3l8  KI. 

Tast 

Series 

No.  2j  Kh&ki  No. 

1  Uniform 

Site 

Detected  as  Objects 

Identified  as  Men 

S 

W 

P 

S 

W 

p 

tt  >  Front  Lighting 

Rio  Puereo 

2000 

2000 

1000 

750 

750 

300 

•  Cv  . 

1300 

1300 

600 

950 

950 

950 

2000 

2000 

850 

980 

950 

900 

1200 

1200 

800 

1000 

1300 

800 

2900 

2900 

1100 

1800 

2500 

TOO 

2800 

2800 

1100 

1900 

1700 

880 

2400 

2U00 

1000 

1000 

1000 

880 

'/• ,  ’/■  -5/ 

Mftrble  Canyon 

1500 

1500 

600  K 

900 

900 

350  K 

800 

1200 

TOO  K 

600 

600 

400  K 

800 

1000 

828  K 

800 

800 

600  K 

Rosamond 

2300 

2300 

1400 

800 

1200 

700 

1000 

1200 

1300 

600 

1200 

700 

'a*-  ■  k'"' 

1200 

1200 

1400 

600 

1000 

400 

2300 

2300 

1000 

1000 

1000 

700 

-. , 

3700 

3700 

1400 

900 

1400 

800 

Westmorland 

« 

<• 

650 

630 

400 

a 

» 

» 

700 

800 

479 

0 

- 

w 

000 

500 

- 

« 

880 

.  650 

300 

r^':’  i* 

b.  Side  Lighting 

V. 

Rio  Puareo 

2000 

2050 

1200 

050 

880 

400 

••  •;  •• . 

1950 

1980 

1200 

1200 

1560 

500 

1600 

1900 

1200 

680 

1050 

500 

» 

- 

1200 

1200 

850 

800 

- 

- 

1200 

1000 

1050 

800 

Marble  Canyon 

1000 

1100 

TOO 

1000 

1000 

400 

1600 

1600 

1000 

1200 

1500 

600 

'■•••  //''-'y-v 

1600 

1600 

1000 

1100 

1100 

500 

1850 

1850 

- 

1400 

•I 

1700 

1800 

1700 

1200 

1600 

1000 

1800 

1800 

1500 

1300 

1800 

600 

Rosamond 

2300 

2400 

1200 

1200 

1800 

Boo 

•••  •' 

2300 

2400 

1200 

1000 

1800 

700 

2800 

2000 

1400 

1100 

1600 

1000 

••  ■• 

.  »'  V 

2400 

2800 

1200 

1000 

1500 

600 

Table  aI  (oont'd) 


139 


Detected  ae  Objects  'identified  bs  Men 

~'3~  '  W  P"  i  i 


Vsetniorljysd 

1100 

1300 

TC^ 

700 

900 

500 

$00 

1000 

500 

TOO 

900 

400 

1000 

1000 

800 

700 

700 

600 

IbOO 

lUOO 

600 

800 

1000 

400 

1100 

1300 

600 

700 

1000 

- 

c.  Rear  Lighting 

Marble  Car\yon 

1700 

lOoo 

1:500 

$00 

1100 

200 

1700 

1800 

1600 

1200 

11*50 

500 

1700 

1700 

1300 

1300 

1500 

600 

1800 

1800 

1600 

1100 

1200 

600 

Rceamond 

2U00 

2b00 

900 

1100 

1600 

Boo 

2U00 

2U00 

900 

1100 

1600 

Boo 

1800 

2600 

900 

1000 

1300 

Boo 

1800 

2000 

1000 

90Q 

1100 

500 

2U00 

2U0O 

900 

IbOC 

1600 

800 

1600 

2200 

9b0 

800 

1100 

600 

KFY;  vS  «  Standing 
W  n  Walking 
P  =«  Prone 
K  ■  Kneeling 


NOTi:: 


All  valuer  in  yas'du. 
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Table  XII.  Test  Series 

No.  2; 

Tan  112 

Uniform 

Site 

Detected  as  Objects 

HentiTISTaa  Men'"'" 

S 

W 

P 

— g — 

O--'--  ■ 

e.  Front  Lighting 

Rio  Pueroo 

1900 

1900 

1000 

750 

750 

300 

2000 

2000 

850 

950 

950 

900 

1900 

1900 

900 

950 

950 

900 

■  i  '"  ■■■■ 

2000 

2000 

1000 

1100 

1300 

700 

2900 

2QOO 

1100 

1800 

2500 

700 

2850 

2850 

1100 

1500 

1700 

550 

2400 

2400 

1100 

1000 

1000 

550 

Marbla  Canyon 

1500 

1500 

525  K 

^0 

900 

350  K 

800 

1200 

600  K 

600 

6C0 

400 

800 

1000 

700  K 

800 

800 

500 

.  ‘  ■'  £/  ■ 

Rosanvond 

2300 

2300 

1400 

800 

1000 

'[OQ 

■  t  'j 

1400 

1800 

1700 

600 

1200 

TOO 

■>-  'J-'- 

1200 

1200 

1400 

600 

1000 

400 

2100 

2100 

1200 

1000 

1000 

700 

3700 

3700 

1400 

900 

1400 

800 

Westmorland 

*, 

650 

650 

400 

‘H 

- 

- 

- 

700 

800 

475 

- 

- 

- 

800 

800 

500 

■■  .■::7 

• 

- 

• 

550 

650 

300 

b .  Side . 

■ 

Rio  Pusrco 

2000 

2000 

1200 

1150 

1160 

500 

J-‘-1 

19";0 

1950 

1100 

860 

860 

460 

1600 

1800 

1100 

1100 

1400 

500 

- 

- 

1100 

650 

650 

500 

• 

- 

1100 

1300 

1350 

600 

V.  . 

M&rble  Canyon 

1000 

1100 

600  K 

1000 

1000 

400 

1600 

1600 

1000  K 

1200 

1500 

600 

1600 

1600 

900 

1100 

1100 

500 

■■’'A'.'.!; 

i860 

1850 

« 

• 

1400 

• 

1700 

1800 

1700 

1200 

1600 

800 

•  >•-  •■  .•■■ 

1800 

1800 

1500 

1300 

1500 

600 

Rosamond 

2300 

2400 

1200 

1200 

18-00 

800 

;  .yV-  •  ' 

2300 

2400 

120C 

1000 

1800 

TOO 

2800 

2800 

1400 

1200 

1600 

10-00 

2400 

2300 

1200 

1000 

1500 

600 

Table  XII  ('^ont'd) 


lUl 


Siti 

— Haw 

Deteote< 

g— >Eg»m 

iiiOt: 

)Iio¥a 

“IliHHIOTTrRen 

1 

-T.  ■  _ 

_ r- _ 

WcstciorlftRd 

1000 

1200 

700 

TOO 

900 

jeo 

1000 

1000 

500 

900 

900 

400 

850 

1000 

600 

800 

700 

600 

1400 

noo 

600 

700 

1000 

400 

1100 

1300 

600 

TOO 

1000 

- 

Q 

•  Bsar  Lighting 

Marble  Canyon 

1700 

I8CO 

1500 

900 

1100 

200 

1700 

1800 

1600 

1100 

1450 

500 

1700 

1700 

1300 

1200 

1500 

600 

1800 

1800 

1600 

1300 

1200 

600 

Rosamond 

2400 

2400 

900 

1100 

1600 

800 

2400 

2400 

900 

1100 

1600 

SOD 

1800 

2600 

900 

loco 

1300 

600 

1800 

2200 

1000 

900 

1100 

500 

2400 

24 ''0 

900 

1400* 

1600 

800 

lf>00 

2200 

990 

800 

1100 

600 

KITY:  S  “  Standing 
W  ■  Walking 
P  »  Prone 
K  «  Knaaling 


NOTEi 


All  values  in  yerd*. 


11+2 


Tet)l9  Tagt  Na.  Sj  116 


Rio  Rierco 

2200 

2200 

1100 

750 

900 

500 

2000 

2000 

1200 

1100 

1100 

i’OO 

2000 

2000 

1150 

1100 

1200 

550 

8000 

2000 

1200 

1100 

1300 

750 

2900 

2900 

1100 

1800 

2500 

850 

2900 

2900 

1100 

1500 

2300 

800 

2600 

2600 

1400 

1100 

1100 

800 

Marble  Canyon 

1500 

150c 

800 

1200 

1200 

800 

1500 

1500 

Ooo 

600 

800 

400 

1600 

1600 

800 

800 

800 

'  600 

Foeamond 

3500 

3t)00 

1500 

1000 

1400 

8C0 

2600 

3000 

1700 

1000 

1700 

800 

2500 

3000 

1700 

800 

1400 

800 

3800 

3800 

1000 

1200 

1200 

700 

3800 

3800 

1400 

1000 

1400 

800 

Westrisoriand 

* 

* 

500 

500 

«00 

* 

TOO 

800 

475 

a 

a 

800 

800 

500 

b.  Side  Lighting 

600 

800 

475 

Rio  Puerco 

2000 

2050 

1200 

1150 

1150 

500 

1950 

2C:.0 

1375 

850 

9C0 

300 

1700 

1900 

1100 

1100 

1400 

500 

4» 

1500 

1000 

1000 

500 

« 

ft 

1100 

1300 

1330 

500 

f4'i.rbln  C-snyon 

1500 

160c 

1000 

1100 

1200 

600 

1600 

1600 

1000 

1200 

1500 

500 

1603 

1600 

1000 

1200 

1200 

500 

1850 

1850 

~ 

1400 

- 

1700 

1800 

1700 

1200 

1600 

1100 

1800 

1800 

1500 

1300 

1500 

600 

Rosamond 

8300 

2000 

ISCO 

1200 

1000 

600 

2300 

21+00 

1200 

1000 

1800 

700 

2800 

2800 

1500 

1200 

1800 

1000 

21+ OC 

2800 

1200 

1000 

1500 

600 

1 


1^3 


fable  Sill  (oant'S) 


tfestssglmS. 

lllOO 

1500 

800 

700 

nna^JTisamauuueaiuj 

900 

600 

1000 

1)^00 

600 

850 

1000 

400 

1300 

1350 

800 

800 

000 

600 

1500 

1500 

600 

900 

1100 

600 

1350 

1350 

900 

TOO 

1000 

<s 

0.  Hoag  Lighting 


Marble  Canyon 

1600 

1800 

1800 

900 

1200 

500 

1800 

1800 

1600 

HOC 

1450 

600 

1700 

1700 

1300 

1300 

1500 

TOO 

1800 

1800 

1600 

1200 

1200 

600 

SosameM 

2400 

2400 

900 

1100 

1600 

600 

2400 

2400 

900 

1100 

1600 

•  800 

1800 

2600 

900 

1000 

1400 

800 

1800 

2200 

1000 

900 

1100 

500 

2400 

2400 

900 

1400 

16C0 

000 

1600 

2200 

950 

QOO 

1100 

600 

fOilYj  i  B  8'tandlng 
W  S3  Walking 
P  a  Prone 

NCTE:  All  values  in  j'arcls. 


•M* 


144 


fsit  M©.  ij  Olive  107  Us^lfesws 


aa  Objects 

W  f“ 


lentiflee 


Mes'blQ  Canyon 


Rodai'tiond 


Westmorland 


19Q0 

1900 

1300 

900 

7^0 

500 

iooo 

8000 

1200 

10T5 

lQ’f3 

800 

2000 

2000 

1300 

1000 

IlOO 

900 

2000 

2000 

1300 

1000 

1300 

650 

2900 

2900 

1100 

1800 

2500 

TOO 

2900 

2900 

1100 

1500 

2300 

750 

2600 

2600 

1400 

1100 

3100 

550 

1500 

1500 

800 

1200 

1200 

800 

1500 

1^)00 

000 

600 

800 

40Q 

1600 

,1600 

eoo 

800 

800 

600 

3500 

0 

0 

1500 

1000 

1200 

800 

2600 

3000 

1500 

1000 

1700 

800 

2500 

3050 

1700 

800 

1400 

800 

3800 

3800 

1200 

1200 

1200 

700 

38^)0 

3800 

1400 

1000 

1400 

800 

e> 

0 

500 

500 

500 

0 

TOO 

Boo 

475 

800 

Boo 

500 

- 

- 

- 

800 

800 

475 

b .  Side  Lighting 


Rio  Puerco 


Meij-ble  Canyon 


2050 

2050 

1100 

1150 

1150 

500 

1950 

2000 

1100 

750 

900 

500 

170^ 

1900 

1100 

1100 

1300 

500 

- 

1600 

1000 

1000 

500 

- 

- 

1100 

1300 

1350 

500 

1500 

1600 

1000 

1100 

1200 

600 

1600 

1600 

1000 

1200 

1500 

800 

1600 

1600 

1000 

1200 

1200 

500 

1850 

1600 

» 

- 

1400 

1700 

1800 

1700 

1300 

1600 

1100 

1800 

1800 

1500 

1200 

1500 

600 

2300 

2800 

1200 

1200 

1800 

800 

2P0 

2400 

1200 

1000 

1800 

700 

2800 

2800 

1500 

1200 

1800 

1000 

2400 

2800 

1200 

1000 

1500 

600 

Rooaraond 


145 


Table  m  (eont'd) 


C-saascEi.ij't'gLWWiW 


13m 

1&-0 

800 

SO0 

1000 

1400 

8C0 

050 

1000 

400 

1300 

1300 

600 

600 

800 

600 

1500 

1400 

600 

900 

1100 

600 

1350 

1350 

900 

700 

1000 

9 

Marble  Gsfiyon 


i^osaniond 


1600 

1800 

1800 

1800 

1800 

1600 

1700 

1700 

1300 

1800 

1800 

1600 

2400 

2400 

900 

2400 

2400 

900 

1800 

2600 

900 

1800 

2400 

1000 

2400 

2400 

900 

1600 

2200 

930 

900 

1200 

700 

1200 

1450 

600 

1400 

1500 

700 

1100 

1200 

600 

1100 

1600 

800 

1100 

1600 

800 

1000 

1400 

000 

900 

1100 

§00 

loo 

1400 

1600 

800 

1100 

600 

!S;Yj  S  >3  Star.ding 
W  ^  Walliing 
P  ProJie 


NOTSi  /U.1  valuos  in  yards. 
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Table  XV,  Test  Series  !?o.  3>  13^  yniforaij, 

Two  with  Olive-Drab  Body  Arfflos," 


Rio  Puarco 


Marble  Canyon 


Rosamond 


Marble  Canyon 


1600 

1600 

700 

1200 

1400 

400 

1600 

2200 

700 

1200 

1400 

400 

2.100 

2700 

700 

1100 

1500 

400 

2100 

2700 

700 

1100 

1500 

400 

16C0 

2100 

too 

900 

1200 

400 

1600 

2200 

TOO 

900 

180© 

400 

1300 

1700 

1300  K 

400 

400 

400  K 

1300 

1700 

1300  K 

400 

800 

400  K 

1300 

1700 

1300  K 

400 

1200 

400  K 

1300 

1700 

1300  K 

400 

1200 

400  K 

1600 

1600 

1200  K 

TOO 

900 

1600 

1600 

1200  K 

TOO 

900 

= 

«> 

Boo 

a 

Of 

“ 

et 

800 

m 

0 

2600 

2600 

IhCO 

800 

1000 

600 

2600 

2600 

1300 

800 

1000 

600 

2600 

2600 

1230 

800 

1000 

500 

2600 

2600 

1250 

800 

ICOO 

500 

2700 

2300 

1500 

800 

1300 

800 

2700 

2300 

1500 

600 

1200 

800 

2600 

2200 

1500 

600 

1000 

600 

2600 

2700 

1500 

600 

1000 

600 

2300 

2600 

1300 

800 

1000 

500 

2300 

2600 

1300 

600 

1000 

500 

b.  Side 

Llg.ht.lng 

3.700 

1800 

1700  K 

1300 

1500 

TOO  K 

1700 

1800 

1700  X 

1300 

1500 

700  K 

1600 

1000 

16CC’  K 

1600 

1600 

800  K 

leoo 

1800 

1600  K 

1600 

160Q 

800  K 

1800 

1800 

1600  K 

1400 

1600 

- 

1000 

3.800 

1600  K 

I'oOO 

1600 

- 

I 

Table  XV  (cont'd) 


IbtAinond 

3200 

3500 

1700 

1900 

1400 

900 

32CO 

3500 

1700 

1200 

1400 

900 

2000 

2000 

1800 

800 

1200 

800 

2000 

2000 

1800 

8OQ 

1200 

800 

3^+00 

3I+OO 

1800 

800 

1400 

1200 

31+00 

3I+OO 

1800 

800 

1400 

1200 

300c 

31+00 

1700 

iloo 

1400 

900 

3000 

31+00 

1700 

1100 

1400 

900 

Westmorlwid 

800 

^0 

500 

575 

TOO 

450 

800 

9CC 

5C0 

575 

TOO 

450 

1000 

1000 

- 

600 

800 

300 

1000 

1000 

- 

600 

800 

300 

900 

1100 

- 

700 

900 

- 

- 

1100 

700 

900 

- 

c.  Rear 

Lighting 

Marble  Canyon 

1700 

1700 

1200 

1100 

1200 

900 

1700 

1700 

1200 

1100 

1200 

900 

1200 

1700 

1100 

100c 

1000 

800 

1200 

1700 

1100 

loco 

1000 

800 

1700 

1700 

1100 

1100 

1300 

800 

1700 

1700 

1100 

1100 

1300 

800 

lUOO 

1500 

1200 

700 

1300 

200 

1400 

I5X 

120c 

700 

1300 

200 

KEY;  S  «  Standing 
W  ■  Wailking 
P  •  Prone 
K  o  Kneeling 


NOTE I  All  values  in  yards. 
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Table 


Rio  Puereo 


Marble  Canyon 


Rosamond 


Marble  Canyon 


XVI,  Test  Series  No.  3>  112  Uhiform, 

Two  ^?ith  Tea  Bo^  Armr 


a.  Front  L.^„.liting 


1500 

1900 

600 

1000 

1300 

too 

1500 

2000 

600 

1000 

1300 

too 

1900 

2000 

700 

1100 

1400 

too 

2100 

2200 

700 

1100 

1500 

too 

1600 

2100 

700 

900 

1200 

too 

1600 

2100 

700 

900 

1200 

too 

1100 

130c 

1100 

800 

000 

too 

8C0 

900 

500 

700 

700 

300 

800 

1200 

600 

800 

400 

700 

800 

800 

600 

800 

too 

700 

1600 

1600 

600 

TOO 

800 

0 

1600 

1600 

600 

600 

TOO 

C4 

1500 

1700 

1300 

700 

1000 

500 

1500 

1800 

1300 

TOO 

1000 

500 

1700 

1700 

1250 

800 

IDOO 

500 

1500 

1700 

1250 

800 

1000 

500 

2300 

2300 

1500 

800 

1200 

600 

2300 

2300 

1500 

800 

1200 

600 

1800 

2300 

1500 

600 

1000 

600 

1800 

2300 

1500 

600 

1000 

600 

2600 

2600 

1300 

BeX) 

1000 

500 

2600 

2600 

1300 

800 

1000 

500 

1* '  Side  Lighting 


1700 

1800 

1700 

1300 

1500 

TOO 

1700 

1800 

1700 

1200 

Itoo 

600 

1800 

1800 

1600 

1600 

1600 

800 

1800 

1800 

1600 

16W 

1600 

800 

1800 

1800 

1600 

itoo 

1600 

« 

1800 

1800 

1600 

itoo 

1600 

at 

3200 

3500 

1700 

1200 

Itoo 

900 

3200 

3500 

1700 

1200 

Itoo 

90c 

2000 

2000 

1600 

800 

1200 

800 

2000 

2000 

1800 

Coo 

1200 

800 

3200 

3t00 

1800 

800 

Itoo 

1200 

3200 

3too 

1800 

800 

Itoo 

1200 

3000 

3000 

ITOO 

1100 

Itoo 

900 

3000 

3000 

1700 

1100 

Itoo 

900 

BosaaKJnd 


Table  XVI  (cont'd) 


lk9 


Site 


'Detected  &■ 

IT— “T— ^ 


tfestaorlasd 

800 

900 

600 

^13 

700 

450 

800 

900 

800 

575 

TOO 

450 

1000 

1000 

> 

600 

800 

300 

1000 

1000 

m 

600 

600 

30Q 

800 

900 

. 

600 

900 

es 

800 

900 

• 

600 

900 

ca 

0 .  Hear  Lighting 

Marble  Canyon 

1700 

1700 

1200 

1100 

1200 

900 

1700 

1700 

1200 

noo 

1200 

900 

1200 

1700 

1100 

1000 

1000 

800 

1200 

1700 

1100 

1000 

1000 

800 

1700 

1700 

1100 

1000 

1300 

800 

1700 

1700 

1100 

1000 

1300 

800 

lUOO 

1500 

700 

kOQ 

1300 

200 

1400 

1500 

TOO 

400 

1300 

goo 

KEnf:  S  “  Standing 
W  »  Walking 
P  a  Prone 

NOTE:  All  values  In  yards. 


i 


fabl©  e§l@r  fhs’SihoMsi  fast  its-i®®  He.  I 


Q.  front  Lighting 

. .  «■!■  f  mi— ^1— 


TOO 

5U0 

550 

500 

450 

250 

550 

150 

500 

450 

500 

400 

500 

500 

200 

goo 

200 

600 

300 

600 

400 

500 

500 

400 

UOO 

TOO 

400 

500 

300 

350 

350 

350 

600 

600 

600 

600 

500 

300 

300 

500 

1000 

1000 

1000 

1000 

400 

400 

400 

400 

1200 

1300 

1300 

1200 

500 

400 

500 

500 

500 

TOO 

500 

400 

350 

500 

300 

300 

U50 

500 

400 

300 

300 

350 

300 

300 

600 

200 

600 

500 

400 

300 

400 

450 

600 

koo 

600 

400 

250 

300 

§50 

850 

500 

500 

500 

5^ 

AVIS  613 

632 

613 

582 

404 

396 

3T9 

359 

b. 

Side  Ligiitins 

500 

500 

500 

500 

200 

200 

150 

100 

CO 

uoo 

itOO 

400 

200 

200 

2C0 

200 

500 

600 

400 

300 

400 

400 

400 

400 

600 

600 

600 

600 

350 

350 

250 

250 

650 

650 

TTO 

TTO 

500 

500 

500 

500 

1100 

1100 

1100 

1100 

125 

125 

125 

125 

1200 

1200 

1200 

1200 

500 

600 

60c 

600 

600 

400 

500 

500 

500 

500 

500 

500 

TOO 

TOO 

TOO 

TOO 

100 

100 

100 

100 

TOO 

TOO 

TOO 

TOO 

200 

200 

200 

200 

500 

500 

500 

500 

200 

200 

200 

200 

500 

^■)0 

300 

300 

- 

- 

t9 

TOO 

TOO 

TOO 

TOO 

- 

- 

- 

*• 

600 

600 

450 

200 

" 

- 

•• 

" 

AVE  681 

T62 

T35 

TO6 

30'f 

3OT 

293 

289 
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fafel®  XVII  (aont'd) 


Color  Identifiable 

ChrQaaticity^'^  Deteciad  _ Vi?^  Mvsnsell  Syatem 


Tan 

Green 

OQ  107 

Khaki 

Tan 

Green 

00  107 

c. 

f<mr 

300 

300 

400 

kOQ 

100 

100 

100 

100 

540 

540 

540 

540 

4CO 

400 

400 

400 

630 

630 

630 

630 

540 

540 

540 

540 

630 

630 

630 

630 

540 

540 

540 

540 

800 

800 

800 

800 

500 

500 

500 

500 

600 

600 

600 

600 

400- 

400 

400 

400 

200 

£00 

200 

200 

200 

200 

200 

200 

300 

300 

300 

300 

50 

50 

100 

100 

400 

400 

400 

400 

50 

5& 

50 

5*0 

ITO 

ITO 

ITO 

l?0 

!.  j7 

457 

46? 

46? 

309 

309 

314 

314 

V&lm  diffei*Qncea  omittsd,  HangaB  given  s'e’^ar  to  point  vh®n. 
obseinrer  coi'Jld  detect  hue  and  ohrosna  dif feranoes , 

NO-TlSi  All  test  Qita®  Ineluded, 

All  v8.lv»B  la  yards. 


I 
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Table  Will.  Salor  Thresholds j  Desert  Test  Series  No.  2 


1000 

1000 

1000 

1000 

50 

50 

300 

300 

710 

700 

560 

300 

500 

500 

500 

500 

700 

710 

1+50 

ilOO 

380 

300 

1+00 

300 

700 

TOO 

TOO 

700 

2C0 

200 

250 

250 

630 

630 

630 

630 

1+00 

i+o:'' 

1+00 

400 

500 

500 

1200 

1200 

500 

5C0 

500 

500 

600 

600 

600 

600 

1+00 

1)00 

1+00 

400 

800 

800 

700 

500 

500 

5C0 

500 

50c 

900 

900 

1000 

1000 

500 

500 

300 

300 

uoo 

Uoo 

300 

300 

300 

300 

200 

200 

600 

600 

600 

600 

500 

500 

500 

500 

800 

800 

800 

3C» 

300 

300 

300 

300 

300 

1+00 

1+00 

TOO 

TOO 

TOO 

TOO 

800 

800 

800 

800 

500 

500 

500 

500 

800 

800 

800 

800 

300 

300 

300 

300 

500 

500 

500 

500 

as 

m 

b.  Side 

Lighting 

350 

350 

350 

250 

300 

300 

300 

kOO 

500 

500 

300 

150 

1+00 

1+00 

300 

loO 

700 

TOO 

TOO 

700 

1+00 

1+00 

1+00 

400 

200 

200 

1)50 

’+50 

500 

500 

500 

500 

500 

5^0 

51+0 

500 

500 

500 

500 

500 

600 

600 

800 

800 

300 

300 

300 

300 

800 

Boo 

800 

800 

SCO 

200 

800 

200 

900 

900 

900 

900 

1+00 

1+00 

1+00 

400 

800 

1000 

1000 

500 

100 

100 

100 

100 

600 

700 

800 

500 

300 

30) 

300 

300 

Uoo 

1+00 

1)00 

1+00 

200 

200 

200 

200 

i+00 

Uoo 

1+00 

1)00 

300 

300 

300 

300 

400 

Uoo 

500 

500 

600 

600 

600 

600 

650 

1+00 

1)00 

1+00 

9 

• 

a 

500 

650 

500 

500 

600 

500 

500 

500 

- 

- 

aa 

700 

600 

600 

600 

- 

tm 

1+00 

TOO 

TOO 

700 

- 

3.53 


Table  mil  (cont'd) 


Chronifttiolty*  Detected 


e ,  Kear  Lighting 


500 

200 

500 

500 

800 

850 

750 

400 

pOO 

500 

500 

500 

600 

600 

600 

600 

500 

500 

500 

500 

uoo 

400 

600 

200 

700 

TOO 

700 

TOO 

100 

100 

100 

100 

500 

500 

500 

500 

uoo 

400 

400 

400 

goo 

200 

300 

300 

300 

300 

300 

300 

200 

200 

200 

50 

75 

100 

50 

50 

50 

50 

50 

400 

400 

400 

■> 

400 

o 

o 

Q 

CO 

& 

*  Value  dllTerencea  omitted.  Ranges  given  refer  to  point  when 
observer  could  detect  hue  atid  ehroma  differoneef}. 

NOTES:  All  test  sites  included. 

All  values  in  yards . 
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Table  XIX.  Color  Thresholds;  Desert  Test  Ssries  No.  3 


ft 


800 

200 

200 

200 

100 

100 

100 

100 

200 

200 

200 

200 

850 

850 

600 

600 

300 

300 

km 

400 

TOO 

100 

25c 

250 

500 

500 

ICO 

100 

850 

850 

500 

500 

600 

500 

500 

800 

600 

600 

200 

200 

800 

800 

300 

300 

500 

500 

0 

0 

500 

800 

0 

600 

600 

0 

1^00 

uoo 

0 

n 

b. 

Side  Lighting 

1000 

1000 

600 

600 

900 

-  1000 

200 

200 

1000 

1000 

100 

100 

800 

200 

300 

500 

600 

800 

200 

200 

SOO 

900 

UOO 

UOO 

500 

500 

ICO 

100 

500 

500 

100 

100 

c. 

ear  Lighting 

300 

300 

200 

200 

300 

300 

'^00 

200 

200 

200 

200 

2(K) 

200 

200 

200 

800 

300 

30c 

300 

300 

300 

300 

300 

300 

ValuQ 

differences  omitted. 

,  Nanges  given  refur  to 

poiii;-  vhen 

observer  coidd  luteot 

hue 

p  -,d  ohroras  differences. 

NOTES;  All  test  tsitoi  inoluuad. 
All  values  in  yards . 
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Table  XX 


All  ralues 


Tatble  XEE  (coat’d) 


Table  XXII.  Detection  Thresholds  of  Load  Carrying 
Equiprosnt  and  Rifles j  Desert  Test  Series  No.  3 


159 


bfodela  Sreot  Ifodel  Prone  Rifle  (Model  ^rect) 


Tan 

v/C© 

Am5>y 

Tan 

w/T&n 

Arifior 

Tan 

w/00 

Axifior 

TW) 

v/r«a 

Ten 

v/OO 

Arne? 

Tan 

v/Tm 

Aswor 

a.  Front  Lighting 

200 

300 

400 

300 

400 

400 

500 

300 

400 

300 

400 

400 

500 

500 

400 

200 

400 

400 

uoo 

200 

400 

300 

400 

400 

700 

100 

300 

50 

lOQ 

100 

300 

100 

500 

50 

400 

400 

500 

50 

500 

50 

600 

600 

700 

300 

300 

800 

600 

600 

500 

50 

200 

•• 

500 

600 

700 

50 

600 

- 

» 

500 

Uo 

800 

» 

0 

a- 

150 

50 

800 

a 

• 

0 

500 

a 

» 

• 

«e 

600 

0 

0 

a» 

n 

300 

• 

a 

= 

m 

c» 

b.  Side  Ligliting 

500 

500 

200 

50 

600 

600 

500 

500 

200 

50 

600 

600 

200 

50 

500 

500 

600 

600 

200 

50 

400 

50 

500 

500 

200 

50 

400  K 

400  K 

500 

500 

200 

200 

300  K 

300  K 

500 

500 

200 

125 

- 

- 

500 

500 

100 

50 

- 

- 

200 

200 

’*;0 

100 

• 

200 

200 

“ 

- 

- 

‘ 

400 

400 

Ui 

0^1 

1 

0 

Liglitins 

300 

300 

100  K 

100  K 

300 

300 

300 

300 

100 

100 

300 

300 

100 

200 

300 

200 

200 

200 

100 

200 

300 

200 

:'X> 

200 

300 

200 

200 

100 

300 

300 

300 

200 

200 

100 

300 

300 

200 

100 

300 

300 

200 

100 

300 

300 

m:  K 

“  Kneeling. 

NOl'E:  .-Ml  values 

in  yards. 

K?fmn  B 


m  Gmammm  dimm 


Fig.  62.  Chroajktloity  dl&gr*®  of  uiiiforea  used  la  d«eert  aad 
tropics , 


Pig.  63.  SpcG^rop!Hyto«5EferjLe  srsfLectenioa;  ot  grey  scssXe  sgcspearliig  in  j&otogra^is 
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Attn:  Code  D‘’400 
Departniont  of  tJie  Navy 
’Washington  25,  D.  C, 


g 


Chief  3 

Bui'e*>'U  of  Ships 

Research  sikI  Development  Program  Planning  Branch 
(Cod®  :J20) 

Washington  25,  D.  C. 


Chief  of  Naval  Reeearch  1 

Reports  Branch  (Code  530) 

Department  of  the  Navy 
Washington  25,  D.  C. 

Commandant  of  Marin®  Coi'pe  (Code  A04S)  1 

Headquarters  Marine  Corp* 

Washington  25,  D.  C. 


1 

1 


1 

3 
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RBPOit? 


Dspartmeat  ef  fehe  y»vy  (aent'd) 

Diractor 

M&riae  Corps  B&VQA.^paent  Center 
Hftrine  Corps  Faroe  D«ve3.a^£iat  Cwater 

Marine  Ooirps 
Quantico,  Yirgiaia 


CantmeMing  Officer 

Uo  S«  Naval  Oangtfuation  Sattallan  Center 

Pu  t  Husnems,  Califsrwi© 


Sep^rtmant 


ii;® 


rorce 


Air  Proving  (lro"«,5X5^  Center  (pSJ.^^) 

Hglin  Air  Force  B&£5e,  FloritJa 

Air  y@v§lopff«rt  £!ivisie«  (^I®) 
w'right “Patterson  hiv  Para®  Base#  Ohio 

Wi’ight  Air  Development  Division  (WCI^FT) 
Wright “Patterson  Air  Force  Ease,  Ohio 


Wright  Air  Developnont  Division  (WCIBWI) 
Wright-Patterson  Air  Force  Base,  Ohio 

Wright  Air  Dev«loi»Bsnt  Divieion  (WCLRO) 
Wright -Patterson  '’r  Force  Base,  Ohio 

Strategic  Air  Conmnd  (D0CE) 

Offutt  Air  Force  Base,  Nebraska 


5kk  Rocon  Technical  Oroup  (RTOAS) 
Offutt  Air  Force  Base,  Nebraska 


Washington  A!^  Regional  Office 
o/o  Departmerr-  of  the  Navy 
Room  45U9,  Munitions  Building 
Washington  25,  D.  C. 


Other  Ooverrusent  Agencies 

Prevention  of  Deterioration  Center 
Library 

National  Research  Council 
2101  Constitution  Avenue,  N.W, 
Washington  25  D.  C. 
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1 
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2  2 


1 
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Other  QoveMaeat  Aganolec  (aoQt'4) 

Cojasmdant  (SI^)  >  2 

U.  So  Coftst  Stsard  Headquarters 
1300  S  Street,  m 
Washlttstofi  S,  Co 

U.  So  Cepartosnt  of  Aj^rioulture  1  6 

Southern  Hegloiml  Retearoh  Laboratories 
Head,  Cotton  Chemioal  Prooeselng  Sootion 
New  Orleans  19,  Louisiana 
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